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The story of 5 benefits Wayne Screw Products 


gets from using STANICUT cutTTING OIL 


Plant Foreman Al Ziegman (left) 
and Standard industrial lubrica- 
tion specialist L. J. Loomis ex- 
amine pitch diameter of screw 
threads. L. J. Loomis’ engineering 
background plus his field experi- 
ence in industrial lubrication, 
customers find, pays off for them. 
Lee is a graduate of Tri-State 
college of Indiana with a B.S. 
degree. Before entering field 
work, he completed Standard 
Sales Engineering School. 


STANICUT 137 BC Oil solved fin- 
ish problem for Wayne Screw 
Products Company, gave better 
finish on screw and machined 
parts like these — plus four other 


important benefits. 


® 


Management at Wayne Screw Products Company, Detroit, 


found they were not getting a completely satisfactory finish 


on aircraft quality stainless steel, which the plant was machin- ) 

ing. They followed a suggestion made by their Standard Oil “™ 

lubrication specialist to switch to Stanicutr 137 BC Oil. The 

result: five benefits. (1) Better finish (2) Higher quality work 6 d q 
(3) Longer tool life (4) Higher production because of less down 

time for tool sharpening and adjusting (5) Cutting oil costs re- 

duced approximately 50°%. 

At first Stanicut 137 BC Oil was used in two automatic screw 

machines—a National Acme Multi-Spindle and a Brown & 

Sharp Single Spindle. Production benefits prompted Wayne 

Screw Products to convert other equipment to STANicuT 137 

BC Oil—and with similar results. STAN DARD 
Delivering benefits like this is an old story for Stranicut 137 BC 

Oil. A Standard Oil lubrication specialist will be happy to 

demonstrate how Standard’s cutting oils can perform with sim- 

ilar results for you. In the midwest, a call to your nearby Stand- 

ard Oil office will bring a prompt response. Or contact: Standard STANDARD OIL COMPANY 


Oil Company, 910 South Michigan Avenue, Chicago 80, Illinois. (Indiana) 





Ballast distributor brings 
automation to track maintenance! 


és > A 
Courtesy — Railway Maintenance Corporation 


COTTA TRANSMISSIONS 


used for added stamina 


| at the way track maintenance is mechan- 
ized today! 

This McWilliams ballast distributor, manufac- 
tured by Railway Maintenance Corporation, 
Pittsburgh, Pa., distributes the proper amount 
of ballast for any desired track raise .. . picks up 
ballast from inter-track space and shoulder, and 
deposits it behind the machine, both inside and 
outside track, in perfect position for tamping. 
Self-powered and one-man controlled, the machine 
operates at 800 to 1200 ft. per hour. . . requires 


THIS INFORMATION WILL HELP YOU 


vy _ 


a rugged, dependable transmission for continuous 
trouble-free operation. Cotta Heavy-Duty Trans- 
missions were selected because they’re precision- 
engineered and skillfully assembled by specialists 
with long experience and “know-how” in manu- 
facture of heavy-duty power transmissions. 


If you build cranes, locomotives, drillers, shovels, 
pumps, or other heavy-duty equipment, and you 
need a standard or “‘engineered-to-order” trans- 
mission input torque ranging from 150 to 
2500 ft. Ibs. see Cotta first! 





Diagrams, capacity tables, dimensions, and complete 
specifications sent free on request. Just state your 
problem—COTTA engineers will help you select the 
right unit for best performance. May we work with you? 


COTTA TRANSMISSION CO., ROCKFORD, ILLINOIS 


EorTa 


HEAVY-DUTY 
TRANSMISSIONS 


“Engineered-to-order’’ 
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They Haul 


1300-pound weight saving means less 


wear on tires and brakes, less fuel and 
maintenance for this 25-passenger type bus 
Boyertown Auto 


body made by 
Works, Boyertown, Pa. 


50% greater yield strength in sections of 4%” or less, and 
up to 40% more ultimate strength permit Boyertown to 
trim about 500 pounds from this type of parcel delivery 


more...yet 
weigh less 


Body 


truck, as compared with carbon steel. 


You, too, can trim needless 
weight from truck bodies, 

while adding strength, toughness 
and corrosion-resistance 


Use of high strength, 
low alloy steeis containing 
nickel is the answer 


THE INTERNATIONAL NICKEL COMPANY, INC. 


9 
- 


You can lower haulage costs by design- 
ing to utilize high strength, low alloy 
steels containing nickel. 

Several leading steel companies of- 
fer these steels. Look for such trade 
names as Tri-Ten, Cor-Ten, Mayari R, 
Yoloy, Hi-Steel, Double-Strength, and 
Dynalloy. 

Get all the facts shown in “Nickel- 
Copper High Strength, Low-Alloy 
Steels .. .” a manual that is yours for 
the asking. 

It discusses design factors that help 


Resistant to corrosion, abrasion and im- 
pact, nickel alloy steels extend life of 17 
basic bodies and more than 100 custom 
variations put out by Boyertown Auto 
Body Works. 


The interior of Boyertown’s food-handling trucks is lined 
with stainless chromium-nickel steel for its corrosion- 
resistance which assures sanitation. 


you cut weight without sacrificing 
safety. It explains why these nickel 
alloy steels provide superior resistance 
to atmospheric and many other types 
of corrosion. It describes their behavior 
in fabrication, as well as applications 
that illustrate how they may help you 
improve products or equipment. 


Take fuli advantage of the proper- 
ties these nickel alloy steels offer... 


write for your copy of “Nickel- 4» 
INCO, 


Copper High Strength, Low- 


Alloy Steels” now. 
67 WALL STREET 
NEW YORK 5, N.Y 
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HYDRAULIC VALVE LIFTERS 
Provide Important Advantages 


% Silent valve train operation 


Longer life for valves and seats 


% Elimination of lash worries for the 
life of the engine 


Improved idling 

Permit cam design for optimum Eaton Hydraulic Valve Lifters are available 
engine operating efficiency at all in all designs and face materials to meet 
speeds and all operating tem- the specific requirements of each applica- 
peratures tion. Let our engineers work with yours. 


——SAGINAW DIVISION 
eg F AE MANUFACTURING COMPANY 
9771 FRENCH ROAD «+ DETROIT 13, MICHIGAN 
General Offices: CLEVELAND, OHIO 


. @ PRODUCTS: Sodium Cooled, Poppet, and Free Valves * Tappets * Hydraulic Valve Lifters ¢ Valve Seat Inserts « Jet 
Engine Parts « Rotor Pumps Motor Truck Axles * Permanent Mold Gray Iron Castings * Heater-Defroster Units « Snap Rings 
Springtites *Spring Washers *Cold Drawn Steel *Stampings *Leaf and Coil Springs *Dynamatic Drives, Brakes, Dynamometers 
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TRANSMISSION EXTENSIONS MACHINED TO 
CLOSE TOLERANCES ON COMPANION UNITS 


Here is another typical example of how W. F. & John 

Barnes coordinated special machine engineering and 

building service helps solve complex machining prob- 

lems. These two companion units, designed to machine 

cast aluminum automobile transmission extension hous- 

ings, reduce production costs by combining operations. 

Note how the parts are positioned and the tooling ar- 

ranged for efficient machining, and how the over-all 

design conserves floor space. The two machines perform 

35 operations at the required gross production rate of 

118 pieces per hour, Whether your production requires i A 
large or small machines, you'll find the coordinated Con Aluminum 


‘ ; Transmission Ex- 
services at Barnes can help you solve problems quickly tension Housing 
and efficiently 


= 


Pal 
ae + iL NE, + 4 
” f \ 
a nel \ ‘ss & 


Barnes 4-Station Special Machine with 48” diameter hydraul- 
ically operated rotating table. This unit performs 17 operations. 


RAR N F S Vertical milling of bottom pad in Station No. 2 is completed 
with a retracting spindle. Fixtures locate part on end bores. 

W. F. & JOHN BARNES COMPANY 

MULTIPLE SPINDLE DRILLING * BORING * TAPPING MACHINES 


Automotive Inpustaies, February 1, 1955 





ee ON W. F. & JOHN BARNES SPECIAL MACHINES 








> Barnes 6-Station Center 
Column Machine, with 72” 
diameter indexing table, com- 
pletes 18 o ons. this 
unit the work-piece is located 
from the shoulder opposite the 
flange end, and positioned 
radially from a reamed hole 
in the Renae. 


BARNES SPECIAL MACHINE TOOL BUILDING SERVICE INCLUDES 


SPECIALIZED MANUFACTURING FACILITIES— SPECIAL GAUGES, FIXTURES, TOOLS — de- 


75-year background, large well equipped 
plant efficiently tooled to produce high 
production machines. 


signed for each individual machining prob- 
lem, assure accuracy of operations at high 
production speeds. 





SPECIAL HYDRAULIC EQUIPMENT—designed 
and built to meet JIC standards. Individually 
engineered units assure smooth, dependable 
actuation for every requirement. 


SPECIAL HANDLING AND CONVEYOR 
EQUIPMENT — designed and built to reduce 
work handling, effect maximum safety and 
efficiency. 





SPECIAL ELECTRICAL EQUIPMENT and CON- 
TROLS — individually designed and built 
for maximum safety and ease of control 
with circuits that assure the most dependable 
coordination of all machine functions. 


COORDINATED DESIGN AND ENGINEERING 
Mechanical, Hydraulic, Electrical, Pro- 
cess, Tool, and Fixture Engineers work 
together at Barnes. Team-work solves com- 
plex problems quickly. 


Write On FREE DATA 


“Coordinated Machine Engineer- 
ing’ — a free booklet describing 


modern machines and mass production 
techniques. Write for your copy today. 


403 S. WATER ST., ROCKFORD, ILLINOIS 
AUTOMATIC PROGRESS-THRU AND TRANSFER TYPE MACHINES 
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Quenching Media 
for Alloy Steels 


This is the seventh of a series of advertisements dealing with basic facts about alloy steels. Though 
much of the information is elementary, we believe it will be of interest to many in this field, in- 


cluding men of broad experience who may find it useful to review fundamentals from time to time. 








In the quenching of alloy steels, several points require 
consideration, among them being the size and shape of 
the piece, the type of steel involved, the quenching 
medium, and proper agitation of the quenching bath. 
The composition of the steel has an important bear- 
ing on the selection of a quenching medium. As an 
example: shallow-hardening steels require a fast cool- 
ing rate, whereas deeper-hardening steels require pro- 
gressively slower rates as the alloy content increases. 
Three commonly used types of quenching media 
for alloy steels are water, oil, and air. These are 
discussed below in the order of quenching severity: 
(1) WATER. Fresh water is entirely satisfactory only 
when used as a flush. Salt-water solutions are generally 
used in still baths to avoid the bad effect of bubbles 
resulting from dissolved atmospheric gas. It should be 
noted that the quenching rate drops as water tempera- 
ture is increased. The range of 70 deg to 100 deg F 
is recommended. 
(2) OIL. An oil quench cools more slowly than water, 
and faster than air. Oil-hardening steels can be hard- 
ened with less distortion and greater safety than 
water-hardening steels. Mineral oils are generally used 
because of their low cost and relatively stable nature. 


BETHLEHE 





























(3) AIR. If sufficient alloying elements are present, 
critical cooling rates are decreased to the extent that 
certain steels can be quenched in either still or 
forced air. 

While the choice of quenching medium is of prime 
importance, there is another factor that should not be 
overlooked. This is the agitation of the quenching 
bath. The more rapidly the bath is agitated, the more 
rapidly heat is removed from the steel, and the more 
effective the quench. 

Bethlehem metallurgists will gladly help you with 
any problem related to quenching or other phases of 
heat-treatment. They are men of long practical ex- 
perience in this field, and they understand fully the 
advantages and limitations of each method. Always 
feel free to call for their services; their time is yours, 
without obligation. 

Remember Bethlehem, too, when you are next in 
the market for AISI standard alloy steels, special- 
analysis steels, or carbon grades. We are always in 
a position to meet your needs promptly. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 


TEELS 
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Danly Die Set Service 1s Faster! 


S77), Ps One of the main reasons for Danly’s faster die set service 

is the interchangeability of die set parts achieved by Danly. It start 
it the main Danly Plant where die set components are 

produced to Danly’s traditional high quality, precision standard 
Ihe faster service cycle continues at all of the Danly Branch 
Plants where thousands of interchangeable die set component 


ire stocked. The cycle is completed at the Danly Branch in 





Choose the Danly Branch closest to you— your area where these parts are assembled asa die set to meet your 
BUFFALO 7 _ ' bi, pecific requirement ind shipped a oon as your order i 
CHICAGO ° 21 sramie Ave . received. So remember—for the best in die sets: in the shortest 
CLEVELAND 14 5 ast 33rd Street time, the pl ace to call is your local Danly Branch 
DAYTON 3198 t A 
DETROIT | ¢ 549 Temple Avenue 
GRAND RAPIDS 3 Michigan Street, N.W 
INDIANAPOLIS 4 5 West th Street 
LONG ISLAND CITY | 47-28 37th Street 
LOS ANGELES 54 stone ; DANLY MACHINE SPECIALTIES, INC. 
‘ Du J etais & Supply 
89 suth Alameda it e Avenues 
MILWAUKEE ; l11 E. Wisconsin Avenue ’ 
PHILADELPHIA 40 511 W. Courtland Street 
ROCHESTER « 33 Rutter Street 
ST. LOUIS 8 3740 Washington Bivd 





SYRACUSE 4 : 5 West Genesee Street 








CLASS 300 LOW COMPRESSION SET 


Which class of 


G-E SILICONE RUBBER 
IS BEST FOR YOU? 


General Electric silicone rubber is classified 
according to dominant property to make it easy 
for you to select and specify the right silicone 
rubber for the parts you need. You can be sure 
of more exact performance when you choose 
among the many classes of G-E silicone rubber. 


TENSHE 


STRENGTH PS! 


* 


MARONESS. CLONGATION 
SHORE « 


* 6 a a 


DAYS AT 400 Ff 


Typical effects of oven aging on physical prop- 
erties of a Class 400 general purpose stock. 


Most economical class, providing typical silicone 
rubber properties for gaskets, seals, O-rings, sleeves, 
boots, bellows, tubing, belting, shock mounts. 


Send today for free “Lightning Selector”! 
This handy chart makes it quick and easy 
for you to select and specify the best G-E 
silicone rubber for your job, 


Genera! Electric Company 
Section 151-18 
Waterford, New York 
Please send me product data on G-E silicone rubber, in- 
cluding a free “Lightning Selector” and up-to-date list of fab- 


q ricators. | am chiefly interested in: 
* 200 or) « wd 


-*0 -40 > 
TEMPERATURE. *F 


1 () Moided gaskets, bushings 9 () Extruded seals, tubing 
2() O-rings 10 ( ) Reinforced ducting, hose 
Effect of temperature on flexibility of a typical Class 500 Ex- 


3 () Molded boots, sleeves, bellows 11 () Sheets and biankets 
treme Low Temperature stock. (Young's Modulus in Flexure) 


4() Shock mounts 12 () Rubber bonded to metal 
Flexibility and recovery from compression down 5 () Rubber-covered rolls 13 () Die-cut gaskets 


te —120 FI Ideal for high-altitude flight applica! ions 6 ( ) Beiting 20 () Wire and cable insulation 
where low-temperature flexibility is vital. 8 () Sponged products 30 () Coated tapes, cloths, sleeves 


Name___ __Position 


Firm 


Street 


G-E silicones fit in your future 


City CES =|) 


GC E N ‘ R A L 56) ‘ LE CT R | C IN CANADA Mali to Canadian General Electric Company. Ltd , Torente 
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100 EXHAUST MANIFOLDS EVERY HOUR 
with this 8-Way Unit Machine with Rotary Table 


Designed for « leadin 

“way Unit Machine ha 

@ 30” dia. semi-c 
with 6 stations 


@ 1 Horizontal 30F-18T bh 


this 


@ 1 Model 'S” Vertical angular leadscrew ynit 
@ 3 Model “’S”’ Vertical leadscrew units ~ 


omobile monufacturer, 
Sa 


t 
vtomatic hydraulic retary table 


ydraulic unit — 


eam _ 
ode! “'S’’ inverted angvlor leadscrew units ~ 


@ 8 Fixed Center 


It is this kind of trouble-free, accurate produc- 
tion that has been the background of BAUSH 
machine tools. You can’t do better than rely 
on Baush — why not let our engineers work 
with you on your machining problems? 


MACHINE TOOL CO. 


SPRINGFIELD 7, MASSACHUSETTS 
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Heads with a total of 21 spindles 


OPERATIONS: ill mounting pads and exhaust pod — 


drill, coredrill, chamfer, ream and tap. 


PRODUCTION: 100 exhaust manifolds per hour at 100% 
efficiency. 


FIXTURE: Part sets into holding units in temporary loca- 
tion, and is hydraulically equalized, located and clamped 
from contours of bolt flange bosses. Hydraulically locked 
spring plungers give required support to offset tool thrusts. 
Hydraulic functions are controlled by hand valve at each 
station. Relief valves in operational cylinder supply line 
control sequence. All drilling and reaming stations have 
bushing plates that rest and register on holding units ond 
slide on bars extending from heads. Hydraulic fluid power 
supplied from centrally located high pressure swivel. Chips 
shed towards outside of setup. 











Machines | 
Rear Axle Differential 
Gear Housings 





Rough and semi-finishes pinion bores; rough 
bores, semi-finish bores and taps cross bores. 


155 parts per hour at 100% efficiency. 


* 9 stations—1 for loading, 4 for boring, 1 for tap- 
ping, 2 for indexing, 1 for visual inspection. 


Pallet-type work holding fixtures. 
Hydraulic power wrench for clamping parts. 


Automatic transfer of fixtures from station to 
station. 





Other features: Complete interchangeability of 
all standard and special parts for easy mainte- 
nance; construction to J.1.C. standards; hardened 
and ground ways; tandem drive for locating 
pins; hydraulic feed and rapid traverse; auto- 
matic lubrication; oil-mist lubrication for taps; 
drag-chain type chip conveyor. 


Established 1898 


THE co. 
DETROIT 7, MICHIGAN 


Special MACHINE TOOLS 
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Waldes Truarc rings replace old-fashioned fasteners .. . save 
. increase operation efficiency 


assembly time.. -end scrap loss. 


This is the Monroe Calculator 


atai at 





ed business machine made even more 
efficient, and less costly to manufacture through the use of 
Waldes Truarc Retaining Rings. 


Electric Motor Governor 


Old Way. Collector Disc as- 
sembly was formerly riveted, 
requiring skilled labor. Riv- 
eted Collector Dise could not 
be removed in ihe field. 


Truarc Way. Truarc Ring 
(series 5100) replaces rivets, 
saves labor, material ...im- 
proves Collector action. Col- 
lector Disc is easily replaced. 


Monroe Calculating Machine Company, Orange, 
N. J. uses various types and sizes of Waldes Truarc 
Retaining Rings. Use of Truarc has helped eliminate 
scrap losses, saved on material and labor, and resulted 
in increased operating and servicing efficiency of the 
product. Monroe plans to use Truarc Rings for every 
possible fastening operation on their entire line! 

You, too, can save money with Truarc Rings. Wher- 


SEND FOR NEW CATALOG & 


THUARC |= 


REG. U.S. PAT. OFF. 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 

WALOES TRUARC METAINING RINGS AND PLIERS ARE PROTECTED BY ONE OF MORE OF THE FOLLOWING 

©. ©, PATENTS: 2,902,047) 2.902.048; 2.416.052: 2.420.921; 2.428.941; 2.499.705; 2.441.048, 2.495.168 
2,483,900; 2.403.203; 2.407.002, 2.497.009, 2.491.906, 2.509.081 AND OTHER PATENTS PENOING 
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Old Way. One-piece assem- 
bly was spun together. Spin- 
ning operation was costly, re- 
sulted in high scrap loss. 


Truare Way. Two-piece as- 
sembly is held together by 
one Truare Ring (series 5108). 
Rejects: practically zero. 


intermediate Gear Shaft 


Old Way. Washer riveted 
on end of assembly for son- 
ing control. Costly, trouble 
some, hard to obtain critical 
zoning required. 


Truare Way. Truare E-Ring 
(series 5133) cuts assembly 
time, virtually eliminates re 
jects and final assembly and 
zoning problems. 


ever you use machined shoulders, bolts, snap rings, 
cotter pins, there’s a Waldes Truarc Retaining Ring 
designed to do a better, more economical job. Waldes 
Truarc Rings are precision-engineered...quick and 
easy to assemble and disassemble. 

Find out what Waldes Truarc Retaining Rings can 
do for you. Send your blueprints to Waldes Truarc 
Engineers for individual attention, without obligation. 


For precision internal grooving and undercutting ...Waides Truarc Grooving Tool! 


avon | 
Waldes Kohinoor, Inc., 47-16 Avstel Pi., 1. 1.¢.1, 4.7. 


Please send me the new Waldes Truarc Retaining | 
Ring catalog. | 
(Please print) 





Have you a similar use for this 
1-piece fastener? 


It’s a Blind Rivet 


..Or a removable fastener. It locks and unlocks 
with a 90° clockwise rotation. No mating parts 


such as nuts or receptacles are required, 


It’s a Shelf Support 


... For ranges or refrigerators—in plastic and metal ’ , 


: F and in plastic. 
Leading appliance makers have achieved 


substantial installation savings through its use 


Both in metal 


it's a Cabinet Door Strike 


. Simple to install; eliminates welding and 
cuts assembly cost. Any head can be designed with- 


out affecting fastening principle. 


It's a Lifter Knob or Dashboard Plug 


Plastic Spring-Lock heads are molded around steel 
inserts, giving strength at point of load or impact. 


Any shape head can be molded in any color. 


PRP eT Terese Ke Tem a a ee em 


What's Your Application? QUICK-LOCK 


SPRING-LOCK 
..:Tell us how you can use Spring-Lock ROTO-LOCK 


Fasteners in your products. We'll be LINK-LOCK 

AL. K 
glad to work out the details with you. cee DUAL-LOC 
. Seow 6-PAGE ALOG TH APPLICATIONS 


SIMMONS FASTENER CORPORATION 
1749 NORTH BROADWAY, ALBANY 1, N. Y. 





F 
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that HARRI 











P aoat Just like tho Cant 
cp dear old Dad 2" 








you can’t have style- 
and roominess, too — with 


SOFAS-ON-WHEELS! 


As long as motorists demand still 
lower, still sportier-looking cars, 
your seating problems will con- 
tinue to mount. 


Something must give, under those 
lower and lower tops of yours — 
and nothing can be more easily 
spared than over-bulky upholster- 
ing reminiscent of Grandma’s 
parlor but out of place in a mod- 
ern car. 


Airfoam Development Engineers 
are making giant strides in that 
direction. Working with leading 
automotive designers, they are 
shaping entirely NEW seating. 


It’s seating that will deliver super- 
lative riding comfort—and without 
one cubic inch of useless bulk! 


AIRFOAM seat-units can now be 
molded as a one-piece finished 
cushion. This will eliminate 
springs, loose padding and much 
costly upholstery work. Best of 
all it adds style and glamour to 
your smartest models — and will 
reclaim more usable ROOM, while 
giving driver and passengers a 
more comfortavle ride. 


Like to check on the progress 
already made? Simply contact 
Goodyear, Automotive Products 
Dept., Akron 16, Ohio. 


‘hs 


_ 


MADE OMY _.GOODFYEAR 


THE WORLDS FINEST, AOST (MODERN, CUSHIONING 





AIRFOAM makes interiors 
roomier, more luxurious 


Exciting new seating ideas 
become practical with AIRFOAM 


AIRFOAM gives custom looks 
at competitive prices 


te 


AIRFOAM can be your 


Airfoam —T. M. The Goodyear Tire & Rubber Company, Akron, Ohio Used by permission of Harry Von Tilzer Music Pub. Co greatest sales-aid in yeare 
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FOREMOST IN 
SCIENTIFIC DEVELOPMENT 


IN THE REALM OF FORGING 
DESIGN AND THE DEVELOPMENT 
OF PROPER GRAIN-FLOW, WYMAN- 
GORDON HAS ORIGINATED MANY 
FORGING DESIGNS WHICH AT THE 
TIME OF THEIR DEVELOPMENT 
WERE CONSIDERED IMPOSSIBLE 
TO PRODUCE BY FORGING. 


WYMAN-GORDON 


Established 1883 
OF ALUMINUM * MAGNESIUM = STEEL®T! 
WORCESTER, MASSACHUSETTS 
HARVEY, ILLINOIS DETROIT, MICHIGAN 
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Precision 
Pressure control 
up to 5000 psi 


HYDRAULIC PRESSES 
PUMPS + MOTORS + CONTROLS 


CIRCUIT WITH DENISON PRESSURE CONTROLS 
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Denison Pilot Operated Valves 
-+-for relief, sequence, 
unloading and pressure-reducing 


Denison Pilot Operated Valves provide precision 
control for your hydraulic circuits for any pressure 
need up to 5000 psi. With Denison Valves, pressure 
control is uniformly accurate because of a low differ- 
ential between valve opening and closing pressure. 
Valve action is chatter-free for efficient operation 
on high or low pressure applications. 


A complete line includes relief, sequence, unload- 
ing and pressure-reducing valves . . . all hydrostati- 
cally balanced .. . 34 to 12-inch port sizes. Write 
for Bulletin VR-2C. 


THE 
DENISON ENGINEERING COMPANY 
1212 Dublin Road * Coiumbus 16, Ohio 





Milling Increases 
Production 5 Times 


Here’s a machine designed for heavy 
work such as milling die blocks from 
rough, removing impression before re- 
cutting on used die blocks, and similar 
heavy jobs. Milling, as compared to the 
previous method of machining, increased 
production (on various parts shown) an average of 5 


times. 


Typical uses of the machine include shanking (5 oper- 
ations, see drawings), reducing rough stock on dies 
prior to cutting impression, removing old impression 
prior to re-cutting and re-work old blocks for new dies 


or inserts. 


‘ AUTOMATIC LATHES ; SIMPLEX RIGIDMILS + DUPLEX RIGIDMILS 


mind Se 
Serice’ 


*REG. U.S. PAT. OFF. 
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: | Impression Face 
Typical parts machined L ] 
on the Sundstrand Model : 
77 Rigidmil. 





The Sundstrand Model 77 Rigidmil is a heavy- 





duty machine capable of taking heavy cuts with 
carbide cutters. It has vertical feed to head in 
combination with longitudinal table feed so 
that an automatic square cycle can be obtained Finish Top 
for rough milling of die shanks. Machine can of Shank 

be operated automatically or manually. The 3 





spindle head is of the horizontal type and is 


available up to 100 horsepower. Although the 


Finish Mill Shank 
Including 
5° Dovetail 


machine illustrated is a Model 77 Rigidmil, 
both larger and smaller Sundstrand machines 


are available for similar heavy duty milling. If 





you have work of this nature, investigate Sund- 


strand “Engineered Production” Service. There Finish Mill 


is no obligation. 


Additional Data 


Additional information is avail- 
able in this folder. Write for your 
copy today. Ask for bulletin 252. 

















TRIPLEX RIGIDMILS SPECIAL MACHINES s ST a 


Machine Tool Co. 
2571 Eleventh St. « Rockford, tll., U.S.A. 
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VERSATILE 


MECHANICS Roller Bearing UNIVERSAL 
JOINTS excell for both main drives and 
controls — in all kinds of material handling 
trucks. Have transmission flanges for any 
type of brake drum. Easy to service — 


MECHANICS Close-Coupled UNIVERSAL 


JOINTS transmit more power — in less space 
— at greater angles than any other joints. 


Let MECHANICS engineers help give your 


machines competitive advantages. 


MECHANICS UNIVERSAL JOINT DIVISION 
Borg-Warner * 2024 Harrison Ave., Rockford, Ill. 


MECHANICS 


Roller Bearing \\i\ 
UNIVERSAL JOINTS 


For Cars + Trucks + Tractors «+ Farm Implements + Road Machinery - 


Aircraft +» Tanks + Busses and Industrial Equipment 
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Here’s why it pays 
to know your 


Dick BuLL, HSM (Honeywell Supplies Man) in the Los Angeles area, 
tells Clyde Rosellen, research engineer at North American Aviation, 
Inc., about the many quality features of Brown thermocouple ex- 
tension wire to be used in certifications for the company’s heat- 
treating furnaces. 


Expert, personalized service is the keynote of the HSM Plan. This 
modern way to specify and buy pyrometer supplies can bring im- 
portant improvements in economy and convenience for your own 
purchases, too. Your nearby HSM will be glad to show you how the 
Plan can work for you. Call him today . . . he’s at your local Honeywell 
office, as near to you as your phone. 


MINNEAPOLIS-HONEYWELL ReGuLatTor Co., Industrial Division. 
West Coast Offices: 2840 E. Olympic Blvd., Los 
Angeles, Calif.; 104S.E. 7th Ave., Portland, Ore.; 
1136 Howard St., San Francisco, Calif.; 430 
8th Ave., North, Seattle, Wash.; 917 W. Mallon 
St., Spokane, Wash. 


@ REFERENCE DATA; Write for Booklet, ‘The HSM Plan”... and 
for Pyrometer Supplies Buyers’ Guide No. 100-5. 


Honeywell 
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THE RECORD OF “FIRSTS” IN 
FRICTION MATERIAL DEVELOPMENT 
SHOWS WHY R/m is 

FIRST IN FRICTION 


HOW R/M ENGINEERING SETS 


The sintered metal clutch facings, discs, brake linings and other 
friction parts pictured here suggest the wide variety of sizes and types 
that Raybestos-Manhaittan, for over SO years the world’s largest 
maker af friction materials, is manufacturing for specialized appli- 
cations, The exclusive, patented “metailo-ceramic” bond used by 
R/M in sintered metal friction materials produces a compound dis- 


tinctly superior to the common straight allay bond of copper and tin, 


FIRST Woven Brake Lining*+ FIRST Asbestos Brake Linings FIRST Ground Wearing Surface « FIRST Zinc Alloy Wire 
Brake Linings FIRST Pre-Treated Yarns + FIRST Extruded Pulp Brake Lining « FIRST Flexible Pulp Brake Lining 
in Rolis + FIRST Ory Process Brake Lining + FIRST Semi-Metallic Brake Lining + FIRST Bonded-to-Metal Brake 
Lining + FIRST Woven Clutch Facings + FIRST Moided Asbestos Clutch Facings for Clutches Operating in Oil 
FIRST Endiess Woven Clutch Facings + FIRST Pre-Treated Clutch Facings + FIRST Bonded-to-Metal Clutch Facings 








THE PACE IN FRICTION MATERIAL DEVELOPMENT 


SINTERED METALS 


Do you have a friction material application where high 
temperatures and close tolerances are factors? Or where 
friction components must be held to a minimum thickness? 
If so, Raybestos-Manhattan Sintered Metal friction parts 
may be an exact answer to your problem. 

R/M full sintered friction materials are best described as 
matrices of sintered metal mechanically entrapping both 
metallic and non-metallic friction-augmenting agents 

Speaking generally, they are most useful where K.E. 
absorption per square inch of friction material is very high. 
Or where engagements occur on a repetitive cycle with little 
time interval. Under such severe conditions, organic-content 
materials wear at an accelerated rate. R/M Sintered Metals 
will perform without appreciable increase in wear rate 
because of their high thermal conductivity and the absence 
of a destructible bond. 

The work done. and heat generated by friction material 
are a function of the pressure involved. A reasonable work- 
ing range for asbestos materials in dry operation is 25-100 
psi. With sintered metal friction material you may go as 
high as 400 psi. 

R/M Sets the Pace 
in Both the Metal and Asbestos Fields 


Raybestos-Manhattan Sintered Metal compounds are de- 
signed to meet a distinct and special group of application 
requirements, They are intended to supplement asbestos 
molded and woven lines—not replace them. 

That is why R/M-—the leader in both the asbestos and 
metal fields—is in a unique position to help original equip 
ment manufacturers. Unlike other makers in its field, R/M 
works with all kinds of friction materials—from woven and 
molded asbestos to cork-cellulose, semi-metallic, and 
sintered metals. When you consult an R/M engineer, you 
can be sure of a completely unbiased recommendation as to 
which friction materials are best suited for your par- 
ticular application, 

If you are looking for friction materials with greater 
output and durability, call in your R/M representative 
The full depth and breadth of R/M experience—the com- 
plete facilities of R/M’'s seven great plants with their 
research and testing laboratories—are at your disposal to 
either develop a special material for your requirements or 
suggest how you can redesign to make effective use of an 
R/M material already on hand. 


THE TRADE-MARK 
Write for your free copy of RIM Bul- 
THAT SPELLS letin No, 500. Its 44 pages are loaded 


with practical design and engineering 
PROGRESS IN 


data on all R/M friction materials 
FRICTION MATERIAL 
FIRST IN FRICTION 
DEVELOPMENT 


RAYBESTOS-MANHATTAN, INC. 


EQUIPMENT SALES DIVISION: GO10 Northwest Highway, Chicago 31, Ill. - Detroit 2 - Cleveland 14 - Los Angeles 58 

FACTORIES: Bridgeport, Conn. Manheim, Pa. Passaic,N.J. No. Charleston, S.C. Crawfordsville, Ind. Neenah, Wis. 
Canadian Raybestos Co. Ltd., Peterborough, Ontario, Canada 

RAYBESTOS-MANHATTAN, INC., Brake Linings « Brake Blocks - Clutch Facings + Fan Belts - Radiator Hose « Industrial Rubber, Engineered 

Plastic, & Sintered Metal Products - Rubber Covered Equipment + Asbestos Textiles - Packings - Abrasive & Diamond Wheels + Bowling Balls 





Are the contacts you use 


>, 


te, 


GOOD ENOUGH... —~ 


or TOO GOOD ? 


The answer to this question can make an impor- 
tant difference in the performance and cost of your 
product. If your contacts do not measure up to 
their intended job, they can seriously detract from 


the satisfactory operation, freedom from mainte- 


THE RIGHT MATERIALS. The extensive selection of 


nance, and acceptance of the equipment in whic , , 
4 pean f the equipment in which contact materials developed by Mallory’s metal- 


they are used. If the contacts are too good, or lurgical research includes an unequalled variety of 
over-designed, they add uselessly to the cost of specialized materials. 


the finished equipment. ; 

THE RIGHT DESIGN. Mallory engineers apply to your 
Designing a contact for a specific job, however, is problem the knowledge gained in thirty years of 
a real engineering problem. It involves considera- contact experience. Standard designs are recom- 


tion of many electrical, mechanical and environ- mended wherever poesiiote for ctendesd roquive- 
_ . ments... and for special needs, custom-fitted 

mental factors. The current and voltage in the 

interrupted circuit...the type of load... the 

expected service life... contact gap. . . contact THE RIGHT PRICE. Mallory cost-saving design assures 


pressure... ambient temperature and atmosphere top economy conswstent with nerves requirements, 
Further economies are often realized by having 


designs are developed. 


. +. these and many other aspects of the problem 
: Mallory fabricate your complete contact assem- 


demand evaluation. blies for you 


From Mallory, you can be sure of getting contacts A Mallory engineer will be glad to discuss your par- 


that will perform correctly in your application . . . ticular problem. Write or call today for a consultation, 


at a price that fits your production budget. and for a copy of the Mallory Contact Catalog. 


Expect more... 
Get more from MALLORY 


In Canada made and sold by Johnson Mauhey & Mallory, Led., 110 Industry Street, Toronto 15, Ontaria 


Serving Industry with These Products: 
Blectromechanical — Resistors © Switches © Television Tuners ¢ Vibrators 
Slectrechemice!—Capacitors ¢ Rectifiers © Mercury Batteries 
Metallurgical — Contacts * Special Metals ond Ceramics ¢ Welding Moterials 
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Exhaustive Performance Tests In Actual Fleet Operation Prove... 


That’s a fact! Results of tests run by 
actual fleet operators over thousands 
of miles of actual day-after-day, 
round-the-clock truck operation 
prove this rugged new compressor 
superior in all performance depart- 
ments! Here’s what the participating 
operators reported about TU-FLO 
400 performance . . . “Produces 
more air at low and medium 
speeds where we need it most 
. « « has the best oil control of 
any compressor we've ever had 
. . . discharge temperatures are 


Beucdiéx 


lower over the entire speed range 
... needs no periodic adjustment 
because it has no external mov- 
ing parts... operates more effi- 
ciently at the higher speeds de- 
veloped by our new engines...” 

But prove it for yourself—install 
a TU-FLO 400—available on an 
exchange plan through your Author- 
ized Bendix-Westinghouse Distrib- 
utor. We're sure you'll agree with 
all the others that here, indeed, is 
the finest compressor ever built for 
the trucking industry. 


a 


The World's Most Tried and Trusted Air Brakes 


BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY 
General Offices and Factory—Elyric, Ohie + Bronches—Berkeley, Calif.; Okicheme City, Okle. 
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© New-design inlet valves 
¢ New unloading mechanism 
¢ No external moving parts 


¢ Available with attached 
governor if desired 


« Available either self- or 
engine-lubricated 


« Available air or water cooled 











Another new development using 


B. F. Goodrich Chemical -~~----- 


PLY PAK* waste retainer manufactured for Waugh Equipment Co., New York by Davidson Rubber Co., 
Boston, Mass. B. F. Goodrich Chemical Company supplies only the Hycar rubber used in manufacture. 


HEAT’S OFF HOT BOXES! 


SK any railroader about “hot 
boxes" — overheated freight car 
journals—and he'll tell you they cause 
delayed schedules, repairs, even de- 
railments. Losses run into the mil- 
lions yearly. No easy problem to 
solve—but a manufacturer did it with 
a waste retainer molded from a com- 
pound employing Hycar American 
rubber. 


Oil-saturated waste lubricates the 
journal but tends to work up around 
it. A jolt to the car often displaces 
the bearings momentarily, trapping 
waste beneath them. Result—lubrica- 
tion is cut off and a hot box develops. 


In this new retainer, comb-like pro- 
jections molded into it prevent waste 
from climbing the journal and catch- 
ing under the bearing. 


Also, lubrication is actually im- 
proved, Vertical motion of the car 
alternately squeezes and releases the 
resilient retainer, giving a pumping 
action to help circulate the oil. 


Parts made of Hycar rubber im- 
prove operations and cut costs in the 
transportation and other industries. 
Perhaps Hycar’s exceptional resist- 
ance to abrasion, heat, cold, oil and 
gas can help you solve a tough prod- 
uct improvement or development 


problem. For technical information, 
please write Department CA-1, 
B. F. Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. 
Cable address: Goodchemco. In 
Canada: Kitchener, Ontario. 


B. F. Goodrich Chemical Company 
A Division of The B. F. Geodrich Compeny 


°T. M. Reg. U.S, Pat. Of 


Hycar 


ee 


GEON polyvinyl! materials « HYCAR American rubber and latex « GOOD-RITE chemicals and plasticizers « HARMON colors 
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aids 





TO MODERN 





FORGING 





PRACTICE 





You ARE INVITED to have your name 
placed on our mailing list to receive this valuable series 
of articles on up-to-date forging methods. We will 
be glad to send a complete set of all eleven issues of “The Forger” 
in addition to placing your name on our mailing list to 
receive future issues as they are prepared. There is absolutely 
no charge for this service. We are glad to make this gesture 
towards the advancement of modern forging practice 


as executed on ACME XN Forging Machines. 





ACME MACHINERY DIVISION e 1209 W. GSth St., Cleveland 2, Ohio 
ESTABLISHED 1882 


4 
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FLEXLOC AT WORK 


MORE AND MORE FLEXLOC LOCKNUTS are being used to hold 
assemblies like this one together. This modern timing belt drive combines the 
flexibility of a steel cable belt with the positive action of a silent chain drive per- 
mitting its use at speeds up to 15,000 rpm. 


Fiexioc Self-Locking Nuts offer the same positive action as the drive. Once the 
locking threads are fully engaged, the nuts won't work loose, regardless of the 
vibration encountered. And FLexLocs are reusable. 


FLe&xiLocs are available in a wide range of sizes in any quantity. Stocks are carried PRESSES #41¢-c0cuioe ours 
by leading industrial distributors everywhere. Write for Bulletin 866 and samples 
for test purposes, STANDARD Pressep Steet Co., Jenkintown 53, Pa. 


DO YOU KNOW ? Standard Fuexcocs clean rough threads on bolts, and make 


them even better. The locking threads on all-metal FLextocs are not chewed up when 
used on rough bolts. 


ener eer eee 
Standard FLextocs lock securely on bolts varying in diameter tolerances. The all-metal, © LEX Loc 
" a 


resilient locking sections of the nut accommodate themselves to the diameter tolerances. 


Standard FLex.ocs are one piece, all metal. They are not affected by temperatures to LOCKNUT DIVISION 
550°F. Nuts lacking these features have a more restricted temperature range. 


Standard Fiextocs lock securely—stopped or seated—when 1'4 threads of a standard 
bolt are past the top of the nut. 


Standard FLex.ocs are not affected by moisture, oil, dirt or grit. They lock efficiently under 
all conditions, regardless of the vibration encountered. JENKINTOWN PENNSYLVANIA 
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Grinding 5-Start Worm with 4° Lead 


> 


In the photograph at the left the 


operator is grinding a worm shaft for 


use in a special machine. The part 
| is about 22” long and the worm is 
. 42" long, 3.430” O.D., has 5 starts, 


a pitch of .800", a lead of 4” and 
a tooth depth of .5454”. The worm 
was ground in two operations on a 
standard Style 36 Thread Grinder. 


It was rough ground from the solid, 





hardened, then finish ground. 


For complete information and 





specifications on the Style 36 and 
other Ex-Cell-O Thread Grinders 
contact your local representative 


or write today to Ex-Cell-O. 


A COMPLETE LINE 
OF PRECISION 
THREAD GRINDERS 








&* CELLO 


EX-CELL-O corporation - Detroit 32, Michigan 


MANUFACTURERS OF PRECISION MACHINE TOOLS + GRINDING SPINDLES * CUTTING TOOLS «© RAILROAD PINS AND 


BUSHINGS © DRILL JIG BUSHINGS © AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 











“Bendix” * \ow pedal 
POWER brake 


Specified by more car manu- 
facturers than any other make, 
Bendix Low Pedal Power 
Brake makes possible quick, 
sure stops by merely pivoting 
the foot from stop-and-go con- 
trols. No need to lift the foot 
and exert leg power to bring 
the car to a stop. Result—more 
driving comfort, less fatigue 
and greater safety! 


STEERING 


sells 
more 


AND BRAKING 


satisfies 


more 


customers 





wanted power features for cars and trucks 


POWER steering 


Because Bendix Power Steer- 
ing is of the linkage type, vehi 
cle manufacturers find it es 
pecially adaptable for produc 
tion line installation, without 
extensive engineering changes 
Manufacturers can now meet 
the increasing demand for 
power steering more effi 
ciently and more economically 
with Bendix Power Steering. 


! 
| 


- 


“Bendix” WYDROVAC* 


POWER brake 


With over four million in use, 
the Bendix Hydrovac is by 
all odds the most 
widely used power brake for 
commercial vehicles. This 
overwhelming prefe rence for 
Hydrovac is a result of sound 
engineering design, excep- 
tional performance, low orig- 
inal cost and minimum serv- 


ice upkeep. 


world’s 


' 
' 
i 
i 
| 
| 


«“ 
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7 
es 
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Gendix” KiR-PAK* 


POWER brake 


With one simple compact unit, 
Bendix Air-Pak combines all 
of the well-proven advantages 
of hydraulic brake actuation 
with an air brake system. An 
important advantage of Air- 
Pak is that brakes can be ap- 
plied by foot alone 
when braking is required be- 
fore air pressure builds up or 
if it should fail for any reason. 

"REG. U.S, PAT. OFF. 


Bendiv 
Products 
Division 
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High Spots of This Issue 


* New Highs Established in Horsepower and Torque 


Outputs of engines installed in 1955 model cars indicate 
clearly that no quarter has been asked and none given in the 
contest for bigger and mightier power plants. Lower-priced 
cars are no exceptions, as the rating tables show. Page 48. 


We Heat Treating of Aircraft Engine Gears 


In view of the omnipresent strength-weight ratio problem, 
heat treatment of aircraft engine gears requires painstaking 
care. The author outlines the procedures followed at Dana 
Corp. to obtain the necessary results. See Page 50. 


xe Coaxial Power Steering Gear Production Equipment 
Fine dimensional tolerances are an absolute requisite for such 
precision-made products as power steering mechanisms. Thus, 
the equipment found at Chrysler’s Trenton, Mich., plant, as 
described here, is special in nature. Page 54. 


* Machining Pistons and Connecting Rods at Packard 
Supplementing several previous stories on Packard’s V-8 
engine plant at Utica, Mich., this article covers highlights of 
piston and connecting rod production. Selective operations 
are described and illustrated. Page 62. 


WE SAE Holds First Golden Anniversary Meeting 


Last month’s annual gathering in Detroit was the first of 11 
SAE Golden Anniversary Meetings scheduled for 1955. A 
grand total of 59 papers and panel discussions were featured, 
and some of the former are abstracted here. Page 68. 


ie 24 New Product Items 
And Other High Spots, Such As: 


Studebaker’s new models with higher horsepower; motor- 
driven engines on the assembly line; all-plastic construction 
economical for truck cab; continuous plating of bumpers in 
huge automatic machine; and making torsion bars for new 
passenger car suspension. 


Automotive and Aviation News, Page 33 
Complete Table of Contents, Page 3 
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Destined to make an outstanding record 


in reducing costs 


N Ee VV CINCINNATI 


HyPowermatic 


MILLING MACHINES 


Cincinnati No. 420- 
184 HyPowermatic Mill- 
ing Machine with Auto- 
matic Quill Retraction. 


CINCINNATI 


MILLING MACHINES + CUTTER SHARPENING MACHINES + BROACHING MACHINES + METAL FORMING MACHINES 
FLAME HARDENING MACHINES + OPTICAL PROJECTION PROFILE GRINDERS + CUTTING FLUID 


32 


New CINCINNATI HYPOWERMATICS 
are the world’s finest heavy duty auto- 
matic milling machines .. . they are 
worthy of the immediate attention of 
your replacement committee. 4 These 
new machines are built in 42 sizes, 
plain and duplex styles, 36” to 168” 
table traverse, up to 50 hp drive. Out- 
standing time and effort saving fea- 
tures include Dynapoise overarm, Hy- 
dramech table drive, backlash elim- 
inator, automatic spindle stop. More 
details in catalog No. M-1871. Write 
for your copy today. 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO 


coc 
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GM Offers to Repurchase 
Cars Unsold by Dealers 

The announcement by General 
Motors Corp. that it is prepared to 
buy back any unsold new cars in 
stocks of franchised dealers is an- 
other step by the corporation to curb 
bootlegging. Last March, GM tried 
to get a repurchase clause written in 
contracts with its dealers, but the 
Justice Dept. turned the proposal 
down. 

While the new plan is not meant to 
be part of an actual contract, its 
basic intentions are the same as those 
GM proposed last year. Under the 
former plan, GM asked that a spe- 
cific clause be written into the factory 
selling contract which would have 
given the manufacturer prior right 
to buy back the unsold new car at 
the price paid by the dealer. Struc- 
ture of the new alternative plan is 
the same, except that it is optional 
and non-contractual. 


American Motors Predicts 
Profit in Next Few Months 


American Motors Corp., which has 
reported losses since it became a cor- 
porate firm last May, expects to show 
a profit within the next few months. 
Important savings are expected to be 
realized in 1955 through further in- 
tegration of Nash and Hudson oper- 
ations. 

AMC sales for the fiscal year ended 
Sept. 30, 1955, totaled $400.34 million, 
but the net loss reported by the com- 
pany on Dec. 9 for the 1954 fiscal 
year amounted to $11.07 million, after 
a tax recovery of $11.59 million. 

The loss was attributed to costs 
for new car model changeovers and 
the movement of production facilities. 
AMC had a net working capital of 
$82.08 million at the close of the 
fiscal year, excluding its $43.80 mil- 
lion bank credit which it did not use. 
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STUDEBAKER SPEEDSTER IN LIMITED PRODUCTION 


Scheduled for limited production on special order only, the Speedster is a sports 
car version of the 1955 Studebaker President hardtop convertible series. The cor 
stands slightly over 56 in. high, measures 2041/2 in. in length, and is equipped with 
race cor fittings augmented by power assists. Power plant is a 185-hp, V-8 engine 


Lincoln-Mercury Steps Up 
Output at St. Louis Plant 


Since high automobile sales have 
been outstripping production rates, 
many car manufacturers have been 
extending working hours of produc- 
tion workers and adding new shifts. 
This has occurred not only in Detroit, 
but at other plants throughout the 
country. 

Among the latest to take the step 
is the Lincoln-Mercury assembly plant 
in St. Louis, which is now operating 
a second shift. Output of the plant, 
which supplies Mercury cars to 750 
dealers in 24 states, will nearly double 
to about 640 units a day when the new 
shift is in full operation shortly. 


Sales Records Chalked Up 
By Several Car Companies 


Automobile sales by some com- 
panies, along with production achieve 
ments, have reached new records 
Cadillac reached a new sales record 
of 15,129 cars during December, 1954; 
Buick sold more than 50,000, best 
since December, 1950; and Oldsmo- 
bile delivered 40,913 cars for the sec- 


ond highest month in its history 

The favorable reaction to Chrysler 
Corp.’s 1955 cars is reflected in a 
report which shows that sales of the 
new Chrysler and Imperial cars for 
the last ten days of December in 
creased more than 30 per cent over 
the same period in 1953, with deliv 
eries totaling 5040 cars. Sales for 
all of December totaled 13,230 to 
make it the best month for Chrysler 
Div. since July, 1953. 


Ford Aims at 25 Per Cent 
Of Industry Sales in 1955 


Ford, which sold more automobiles 
last year than it did in any year 
since 1925, is looking ahead to an 
other good year. It hopes to capture 
at least 25 per cent of the total in 
dustry market. The aforementioned 
figure would be about the same sales 
penetration the company anticipates 
for 1954, when final industry regis 
tration figures are compiled. How 
ever, it would have to sel! about 75,- 
000 more cars in 1955, if industry 
sales total the 5.8 million units pre 
dicted for this year, to reach this per 
centage. 
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PACKARD SHOW CAR REVIVES CLASSIC FRONT-END 


The Packard Request, created by reworking a 1955 Packard 400 sedan, was featured 
in the company's display at the recent Chicago Automobile Show. Bringing a new and 
modern styling revival fo the classic front-end treatment that wos a Packard trade- 
mark for many years, the special show cor was built in answer to requests for an 
up-to-date version of the classic radiator design that Packard abandoned in 1951. 


1955 Chevrolet to Pace 
Indianapolis Classic 


A 1955 Chevrolet V-8 convertible 
will pace the 39th running of the 600- 
mile Indianapolis Race on May 30. 
The last time a Chevrolet was used 
to pace the cars on their starting lap 
was in 1948, when Mauri Rose, now a 
Chevrolet experimental engineer, won 
the race for the second consecutive 
year and set a speed record. 


GM Expanding Its Aid 
To Higher Education 


General Motors Corp. has an- 
nounced a plan to spend $2 million on 
new grants and scholarships to 306 
colleges and universities in 38 states. 
Within four years, its total contribu- 
tions to the support of higher educa- 
tion will amount to $4.5 million an- 
nually, 

The new funds are additions to the 
$2.5 million contribution for opera- 
tion of the General Motors Institute 
in Flint, Mich., and other grants 
which GM has customarily made in 
the past. Included have been 24 fel 
lowships at 14 universities. 

Under GM’s new plan, four-year 
scholarships will be awarded 350 
promising students this year; within 
four years, 1400 students will be bene- 


M 


fiting. In addition, private colleges 
and universities will receive grants- 
in-aid averaging $500 to $800 annu- 
ally per student. At least one schol- 
arship will be granted in each state 
to winning students who may select 
any accredited college or university. 

Another phase of the grant is the 
foundation plan, under which GM will 
make unrestricted grants of $10,000 
each to foundations representing col- 
leges in Michigan, Indiana, New York, 
Ohio, Pennsylvania, and New Eng- 
land. In addition, a grant of $35,000 
will be made to the United Negro 
College Fund for operating expenses 
of 31 Negro colleges. 


Handling Equipment Maker 
Acquired by F. L. Jacobs 


No plans are reportedly in the 
works at present by F. L. Jacobs Co., 
Detroit automobile parts maker, to 
move any of the manufacturing facil- 
ities of Colson Corp., Elyria, O., mate- 
rials handling equipment maker, 
which Jacobs acquired recently. In 
addition to two Ohio plants and one 
in Somerville, Mass., Colson has ware- 
houses in Chicago and Union City, 
N. J., and a subsidiary in Toronto, 
Canada. Colson is the third company 
that Jacobs has acquired recently. 


First New Ford Car Plant 
Since 1947 To Open Soon 


Ford Div.’s new 1.5 million sq ft 
automobile assembly plant in San 
Jose, Calif., will be in operation by 
March 1. First new plant built by 
Ford since 1947, it is one of three 
assembly units to be completed this 
year under a program started about 
two years ago to replace outmoded 
car assembly facilities. 

Two other plants which will be 
ready this year include a 1.5 million 
sq ft facility at Louisville, Ky., and 
a 1.9 million sq ft plant at Mahwah, 
N. J. The San Jose plant, which re- 
places Ford’s old assembly facility 
in Richmond, Calif., will have a capac- 
ity of 880 vehicles daily on two shifts. 


Power Steering Pioneer 

Sets Up Harvard Fund 
Francis W. Davis, pioneer in the 
development of power steering for 
automobiles, has established a Lionel 
S. Marks Fellowship Fund at Har- 
vard University. Mr. Davis, a mem- 
ber of the Harvard Class of 1910, 
studied mechanical engineering with 
Professor Marks in his college days. 
Mr. Davis’ hydraulic power steer- 
ing gear was patented in 1931, and 
this was followed by more than 20 
additional U. S. and foreign patents. 


Highway Transport Issues 
Studied at TTMA Meeting 


Keyed to the general theme, “High- 
way Transport Issues and Action— 
1955,” the 14th annual convention of 
the Truck-Trailer Manufacturers As- 
sociation was held at Boca Raton, 
Fla., Jan. 27 to 29. 

Maj. Gen. B. F. Hayford, Deputy 
Chief of Transportation, Dept. of the 
Army, addressed the group on “Army 
Transportation Corps Vehicle Re- 
quirements” during the opening 
luncheon. Other events on the pro- 
gram included: a seminar on truck- 
trailer equipment; a discussion on 
projected production and material 
controls in event of a national emer- 
gency; an analysis of the truck- 
trailer of the future; and a progress 
report on vehicle refrigeration re- 
search and development. 
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Packard 1955 Line Prices 
Range from $2585 to $4080 


Advertised-delivered prices for 
1955 Packard cars range from $2,585 
in the Clipper Series to $4,080 for the 
400 hardtop model. Due to a com- 
pletely new line-up of cars for 1955, 
plus a new torsion bar suspension as 
standard equipment on two models, 
no valid comparison as such can be 
made with prices on last 
models. 

The new system of full torsion bar 
suspension is offered by Packard for 
its Clipper Custom and Packard cars. 
Price of the Packard Caribbean, a 
custom sports convertible which 
Packard will offer this year, has not 
yet been announced. Prices of all 
Packard cars will differ throughout 
the country, as those of other car 
manufacturers, because of new ad- 
justments made in freight rates by 
the industry on 1955 automobiles. 


year’s 


PACKARD LINE PRICES* 


Packard 1955 


Patrician four-door $4,040 
Hardtop 400 4,080 


Clipper 
Deluxe four-door sedan , 585 
Super four-door sedan 
Super Panama hardtop 
Custom four-door sedan ‘ a 
Custom Constellation 3,075 

*Advertised-delivered prices, including 
Federal excise taxes, delivery, and han 
diing charges 


v 
oe 
o 


General Tire Withdraws 
Offer To Motor Products 


General Tire & Rubber Co.’s with- 
drawal of its offer to buy stock con- 
trol of Motor Products Corp., Detroit 
automobile parts and appliance con- 
cern, has sparked new hope for solv- 
ing some of the company’s critical 
problems. The stock-buying war, 
started by Motor Products employes 
to prevent the Akron, O., company 
from taking control, was believed to 
be the most influential factor which 
caused General Tire to drop its $7 
million offer. 

General had been seeking to acquire 
control of the Detroit firm since last 
August. Complications developed when 
Motor Products employes, hoping to 
influence other smal! stockholders to 
retain their holdings, launched a mass 
movement to purchase stock them- 
selves under a monthly installment 
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CHRYSLER TO PUT 300-HP HARDTOP INTO PRODUCTION 


The new Chrysler 300 hardtop, expected to go into production shortly, is powered 
by a modified Chrysler V-8 FirePower engine with an output of 300 hp at 5200 rpm. 
Bore is 3.81 in.; stroke, 3.63 in.; displacement, 331 cu in.; and compression ratio, 


85 to 1. 


Modifications include two four-barrel carburetors, a full-race camshaft, 


and rocker arm valve adjustment. It is equipped with a dual exhaust system, power 

brakes, PowerFlite transmission, and manual steering, while rear axle ratios of 3:36 to 

1 and 3:54 to 1 are available. Car has a 126-in. wheelbase, length of 219 in., width 
of 79.1 in., and special spring suspension gives if an overall height of 59 in 


plan. The total of Motor Products 
shares tendered by stockholders in 
exchange for a third-priority General 
Tire preferred issue was not particu- 
larly attractive to the latter. 

Motor Products, which showed 
profits in 14 of the last 15 years, is 
confident that it will be back on a 
profitable basis this year. It incurred 
losses totaling $716,346 in the quarter 
ended Sept. 30, 1954, compared with a 
profit of $361,502 in the same period 
of 1953. The company is now said to 
have more than $45 million in new 
automobile business in the U. 8. and 
Canada, in addition to $8 million in 
defense contracts. 


Power Brake "Package" 
Offered by Chrysler 


Due to the high demand for power 
brakes on automobiles, Chrysler Corp. 
is now offering a package of all the 
necessary components for field instal- 
lation. It will be available for all 
Chrysler-built cars of 1951 through 
1955 vintage and will retail for about 
$46, excluding installation charges. 
Up until now, power brakes have 
been offered as factory-installed 
equipment only. 


Buffalo Automobile Plants 
Set Many Records In 1954 


Automobile plants in the Buffalo, 
N. Y., area wound up the year break- 
ing all kinds of records. The Chevro- 
let engine plant, for example, turned 
out 660,000 engines last year, while 
the Ford assembly plant produced 
about 85,000 cars in 1954, 10,000 more 
than in 1953, 


Oldsmobile Four-Door Hardtops 
Priced Above Two-Door Coupes 


Oldsmobile’s new four-door hardtop 
series (see Al, Jan. 1, page 35) will 
carry a factory list price approxi 
mately $67 higher than that for the 
standard two-door Holiday coupes. 
Scheduled for production in March, 
the new cars will sell for $2,322 in 
the 88 Holiday Series, $2,541 in the 
Super 88, and $2,864 in the 98 Series 

The hardtop model is distinguish 
able from the standard four-door in 
that it has no center post supports 
above the belt Kine between the front 
and rear windows. Other basic differ 
ences are a chrome roof bow across 
the headlining and different uphols 
tery treatment 





AIRE ome oa tonnes ae een 


hm ve 


TWO MOTORAMA STATION WAGONS ON MARKET 


Shown at last year's GM Motorama (see Al, Feb. 1, 1954, page 57), the Chevrolet 
Nomad stotion wagon (top photo) has now been put into production. The two-door 
body is of steel construction and is mounted on a conventional Chevrolet chassis. The 
cor will be available with V-8 or six-cylinder engines, Powerglide transmission, manual 
shift and overdrive, and most other options. In the bottom photo is shown the Pontiac 
Sefari station wagon, which made its debut at the recent 1955 version of the GM 
Motorama. Only 59 in. high, the two-door Safari is mounted on a 122-in. wheelbase, 
hes an overall length of 204.3 in., and is powered by the 180-hp Strato-Streak V-8 
engine. Listing for $2714 (Pontiac, Mich.), it is scheduled for early production. 


GM Officials View 1955 as Epic Year for Industry 


Speaking at a luncheon and press 
conference preceding the opening of 
the 1955 GM Motorama in New York 
City last month, Alfred P. Sloan, Jr., 
chairman of the board of General Mo- 
tors Corp., and Harlow H. Curtice, 
GM president, both painted an opti- 
mistic picture of the outlook for this 
year for the national economy as a 
whole, as well as for General Motors 


Vital Role of Suppliers 


While stressing that excellent op- 
portunities for suppliers to the auto- 
mobile industry lie in continued de- 
velopment of new modernizing equip- 
ment, such as electronically controlled 
devices and automatic machinery to 
make industry production facilities 
efficient and up-to-date, Mr. Sloan 
pointed out that it took GM 32 years 
to turn out its first 25 million cars, 
but only 14 years to make the second 
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25 million. He went on to estimate 
that the third 25 million cars will be 
produced in less than eight years, due 
in part to the modern machinery and 
production methods developed in re- 
cent years. 

Mr. Sloan also pointed out that GM 
has spent $3.5 billion for expansion 
and development since the end of 
World War II. These expenditures, 
he stated, were financed through de 
preciation and through $2 billion in 
earnings. 


Output of 6.8 Million Vehicles 


Mr. Curtice lead off his address 
with a cheery prediction that gross 
national product will be in the area 
of $370 billion this year, an increase 
of about three per cent over the esti- 
mated level for 1954 and somewhat 
in excess of the record reached in 
1953. The high level of employment 
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will be maintained this year with the 
work week somewhat longer than it 
was in 1954. Personal income will in- 
crease and customer disposable in- 
come will be at a record high, he said. 

He went on to say that the automo- 
bile industry should produce and sell 
in the domestic market approximately 
6.8 million passenger cars and trucks 
during 1955, provided labor peace pre- 
vails. In addition, Canadian produc- 
tion and exports to other markets 
should bring total unit production to 
7.6 million cars and trucks. 

As far as General Motors itself is 
concerned, Mr. Curtice forecast that 
1955 unit sales of GM passenger cars 
will be the highest in the corpora- 
tion’s history and that total dollar 
sales will again approximate $10 bil- 
lion. He expressed his confidence that 
this figure will be attained in spite of 
the fact that GM defense deliveries 
will continue to decline. 

As an interesting sidelight, Mr. 
Curtice pointed out that it cost Gen- 
eral Motors $600 million to bring its 
1955 models to market, nearly twice 
as much as was spent to introduce its 
1954 models. A further indication of 
the financial lengths to which GM is 
going to maintain industry leadership 
was found in Mr. Curtice’s statement 
that the $1 billion expansion program, 
which he announced at the GM Mo- 
torama a year ago, has now grown to 
$1.5 billion. 

Capital expenditures for the pro- 
gram during 1954 reached a total of 
$750 million, and outlays for 1955 are 
estimated at 500 million. A balance 
of $250 million will be spent in 1956. 
In addition, $2 million more will be 
spent for modernization and expan- 
sion in Europe. 


Packard and Studebaker Link 
Their Canadian Operations 


Merger of Packard and Studebaker 
activities in Canada will result in ex- 
panded dealer sales and service facili- 
ties similar to those accomplished by 
the two companies in the U. S. The 
new company known as Studebaker- 
Packard Corp. of Canada, Ltd., was 
formed just about five months after 
Packard and Studebaker merged. 
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DEATH CLAIMS MOTCH 


E. Franklin Motch, 46, president and 
treasurer of The Motch & Merryweather 
Machinery Co., died Jan. 6, at Shaker 
Heights, O. Son of one of the three 
founders of Motch & Merryweather, Mr. 
Motch was also a director of Baker 
Brothers, Inc., Giddings & Lewis Machine 
Tool Co., and Gould & Eberhardt, Inc. 


Nash Calif. Plant 
To Build Ramblers 


The Nash plant in El Segundo, 
Calif., which was shut last August 
for inventory, will be back in pro- 
duction on Feb. 14. According to 
present plans, it will be used to build 
Rambler cars only. 

The plant previously turned out 
both the Rambler and Nash models. 
It will supply Ramblers to both Nash 
and Hudson dealers in six western 
states and will turn out about 90 cars 
a day at full capacity. 


Hudson Looks for Sales 
Of 125,000 Cars in ‘55 


Hudson is confident that it will 
strengthen its position in the indus- 
try this year, and is looking forward 
to sales of 125.000 cars. If it 
reaches that goal, it would be nearly 
four times the number of automobiles 
Hudson sold in 1954 and represent 
one of its best postwar sales years. 
The division is adding new dealers 
and hopes to have 2000 sales outlets 
by this spring to handle the restyled 
Hudsons as well as the Rambler and 
Metropolitan series. 
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Bendix Aviation Corp., has an- 
nounced the formation of a new 
Aircraft Products Div. for its 
wholly owned subsidiary, Bendix- 
Eclipse of Canada, Lid... . Kaman 
Aireraft of Canada, Lid., has been 
formed at St. Catherines, Ont., by 
Kaman Aircraft Corp. to manufac- 
ture helicopters. 


a 


Dana Corp. has announced a di- 
versification program for its Potts- 
town, Pa., plant to center primarily 
around = general subcontracting 
work. 


Denham & Co., 20-year-old De- 
troit industrial advertising and 
public relations agency, has been 
incorporated. 


* + 


General Electric Co. will build a 
new $20 million plant near Hick- 
ory, N. C., for the manufacture of 
distribution transformers ... Ethyl! 
Corp. plans to erect at Sarnia, Ont., 
Canada, a plant to manufacture 
anti-knock compounds. 


First flight of an experimental 
magnesium aircraft, built by East 
Coast Aeronautics, Inc., is ex- 
pected to take place this month... 
Ryan Aeronautical Co. has been 
awarced an Air Force contract to 
develop a jet-powered vertical 
take-off plane. 


Negotiations are being con- 
ducted by Hooker Electrochemical 
Co. and Durez Plastics & Chemi- 
cals, Inc., regarding a merger of 
Durez with Hooker. 


* * ~ 


Pennsylvania Salt Mfg. Co. has 
already opened a new plant at 
Delaware, O., and will dedicate an- 
other this month at Chicago 
Heights, Ill. .. . Lester Castings, 
Inc., has opened a new die cast- 
ing plant at Bedford Heights, 0. 


Gyrodyne Co. of America, Inc., 
and Hiller Helicopters, Inc., have 
received contracts totaling $400,- 
000 for development of one-man, 
portable helicopters. ... McDonnell 
Aircraft Corp. has awarded Lear, 
Inc., a contract for a new pictorial 
altitude system for the F3-H 
Demon plane. 


> * . 


The Canadian branch of the Brit- 
ish Hawker-Siddeley Aircraft Co. 
will build a new supersonic jet 
fighter. A new type of jet engine 
will reportedly be developed also. 


* *. . 


India is said to be negotiating 
with General Motors Corp. for the 
manufacture of Chevrolet passen- 
ger cars in that country. 


Armco Steel Corp. has devel- 
oped a new type of aluminum- 
coated steel . . . General Electric 
Co. has announced a new thrust 
spoiler for J47 jet engines, said 
to reduce space required for jet 
aircraft landings. 


* . * 


Bell Aircraft Corp. has pur- 
chased Hydraulic Research & Mfg. 
Co., Burbank, Calif. . . . Denison 
Engineering Co. has acquired 
Delaware Industries, Inc., Dela- 
ware, 0... . Ludlow Valve Mfg. 
Co, has purchased § Rensselaer 
Valve Co., Cohoes, N. Y. 


Conroy Associates, Detroit pub- 
lic relations organization, is now 
operating as a subsidiary of Wil- 
liam Hart Adler, Inc., Chicago ad- 
vertising agency. 


The Guided Missiles Div. of 
Fairchild Engine & Airplane Corp. 
is expanding its Reinforced 
Plastics Dept. It has leased a new 
plant in Copiague, N. Y., for de- 
sign and production of plastic 
items, including missile parts. 
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GMC ALL-PURPOSE TRUCK CHASSIS 


Close-up of the front end of the chassis of the GMC L'Universelle "dream" truck dis- 
closes the inverted Hydra-Matic transmission, the fluid coupling, brake drums on the 
driving shatts as they come out of the gear box, and constant-velocity universal joints. 
The panel delivery vehicle was displayed, along with seven experimental passenger 
cors, of the recent GM Motorama in New York City (see Al, Jan. 15, page 58). 


DUPLEX TRUCK IS POWERED BY DEUTZ DIESEL ENGINE 


The new Duplex Model R-D-8-61 truck of 60,000 GCW is built on a 144-in. wheel- 

bose. Power plant is a Deuts aircooled, V-8 Diesel engine of 649 cu in. displacement 

with an output of 170 hp at 2300 rpm. (see Al, Dec. 15, 1954, page 106). Bore is 4% 

in., stroke is SY in., and five main bearings, cylinder heads, and cylinders are 

individually removable. Other equipment includes: Fuller transmission: Lipe Rollway 

clutch; Spicer universal joints; Timken axles; Ross steering gear; Westinghouse air 
brokes; and numerous Bosch components in electrical and fuel systems. 


Jet Aircraft Sent Skyward 
From Zero-Length Launcher 


A mobile launching platform, engi- 
neered by The Glenn L. Martin Co. 
and the Air Force, is now being tested 
for launching jet aircraft like guided 
missiles. The first successful launch- 
ing took place at Edwards Air Force 
Base, Calif., recently. 

The technique is similar to that 
used for the Martin Matador guided 
missile with launching platforms being 
mounted on trucks for mobility. 
Arms attached to the platform raise 
the fighter to the launching angle, 
and, with jet engine at full throttle 
and the added thrust of a booster 
bottle, the fighter is immediately air- 
borne. On take-off a peak accelera- 
tor of about four G’s is reached. 

Planes used for initia! flights were 
Republic F-84-G Thunderjets. They 
were modified so that booster bottles 
could be attached under their tail sec- 
tions. 


Bell Aircraft Is Developing 
Turbine-Powered Helicopter 
Bell Aircraft Corp. has disclosed 

that it is working on an experimental 
turbine powered military helicopter. 
The new plane is designated the 
X-H13F. 

The company has also stated that 
two new commercial helicopters previ- 
ously announced will be put on the 
market this year. They are the 47H 
and 47J—deluxe versions of the 
standard Model 47—and will be aimed 
principally at the executive transport 
market. 


“Package” Torque Converter 
Is Offered by Borg-Warner 


A complete “package” industrial 
torque converter will be offered this 
year by Borg-Warner Corp. It has 
set up a new operation for producing 
all the necessary components at its 
Long Mfg. Div. in Detroit. 

A major supplier of torque con- 
verters to the automobile industry, 
B-W will offer the package unit to 
manufacturers of such equipment 
as hoists, cranes, cement mixers, rigs 
and trucks. They will be available in 
diameters up to 26 in. for industrial 
engines with ratings of up to 500 hp. 
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Baker Bros. Acquires 
Hall Automotive Line 


Baker Brothers, Inc., has acquired 
certain of the assets of the Hall Auto- 
motive Equipment Line of the Water- 
bury Tool Div. of Vickers, Ine. Pro- 
duction of Hall valve seat grinding 
machines and allied equipment has 
been transferred from Waterbury, 
Conn., to Toledo, O., where it will be 
carried on under the name Hall- 
Toledo. 

G. V. C. Baker has been named 
vice-president in charge of Hall-To- 
ledo, and Milo C. Gray, formerly sales 
manager of the Automotive Depart- 
ment of Waterbury Tool, will be gen- 
eral manager. 


Cost Factor Main Issue 
In New Highway Program 


Cost apportionment is the most sen- 
sitive single issue related to the high- 
way modernization program proposed 
to Congress by President Eisenhower. 

Splitting the costs of this operation 
equitably among Federal, state and 
local governments is a basic part of 
the financing task; and financing, as 
seen by Rep. George A. Dondero (R., 
Mich.), is the “toughest problem” to 
be faced in creating a road and street 
system adequate to traffic 
needs. 

The ranking minority member of 
the House Public Works Committee, 
Rep. Dondero told the U. 8S. Chamber 
of Commerce National Conference on 
Highway Financing last month that, 
given enough money, the country can 
build highways and streets which will 
accommodate all types of users in 
safety. 


heavier 


Congress is to provide a start this 
year on an expanded program of high- 
way building and improvement. There 
is no firm evidence, however, that 
many states are prepared to dig up 
the funds io begin a 10-year opera- 
tion that could cost their governments 
and local governments more than $25 
billion. 

Dr. Frederick H. Guild, research di- 
rector for the Kansas Legislative 
Council, emphatically told the financ- 
ing conferees that he sees little chance 
of putting the state portion of the 
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Total All Makes 381,081 396 943 


* Based on data from R. L. Potk & Co. 





CHEVROLET AND FORD FIGHT CLOSE BATTLE TO FINISH 
1954 New Passenger Car Registrations* 
Arranged by Makes in Descending Order According to the 1954 Eleven Months Totals 
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overall program across in the next 
two years. 

Most controversial of the matters 
discussed at the conference in Wash- 
ington was that of the position of toll 
roads in the highway building scheme. 
Opposite viewpoints were voiced by 
Kermit B. Rykken, special assistant to 
the executive vice-president, Ameri- 
can Automobile Association, and 
H. E. Bailey, general manager of the 
Oklahoma Turnpike Authority. 

Mr. Rykken adhered to his associa- 


tion’s position that “toll roads are not 
the answer to our highway problem” 
and that “the interstate system should 
be toll free.” Mr. Bailey, on the other 
hand, proposed that total responsibil 
ity for the interstate road system be 
given to a “national turnpike au 
thority.” 

Well over 300 persons, including in 
vestment bankers and Federal Gov 
ernment officials, attended the finance 
ing conference. Represented were 0 
states and 67 cities. 
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FORD, WILLYS TRUCK SHOW PERCENTAGE GAINS OVER 1953 
1954 New Truck Registrations* 


Arranged by Makes in Descending Order According to the 1954 Eleven Months’ Totals 
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—« “We're getting 


as much as 





LIFE 


from our deep 





hole drills” 


30 LONGER 





RIFLE DRILLING machine in plant of O. F. Mossberg & 


Sons Company, New Haven, Connecticut. Stock is gun 
barrel steel, 25 inches long. Using Texaco Suliex Cutting 
Oil A, rate of feed is 6 inches per minute, with speeds up 
to 750 surface feet per minute. The company also uses 
Texaco Sultex Cutting Oil A in machining other steels, 
including aircraft alloys, with excellent results. 








— says Swan Esborn, 
Chief Engineer, 

O.F. Mossberg & Sons Co., 
New Haven, Connecticut 








“WHEN you're drilling shotgun and rifle bar- 


rels,” says Mr. Esborn, “it’s important that tools stay 
sharp. Over the years we've tried various cutting 
fluids, but the one we prefer and use exclusively is 
Texaco Sultex Cutting Oil A. \t gives us as much as 
75°, longer life between drill grinds and excellent 
finish. Our rate of feed is better than the average for 
the industry. Production is consistently high.” 
Renefits like these are the rule wherever Texaco is 


on the job. There is a complete line of Texaco Cutting, 
Grinding and Soluble Oils —and Texaco Lubrication 
Engineering Service to help you select the proper 
ones to do all your machining better, faster, and 
at lower cost. 

Call the nearest of the more than 2,000 Texaco 
Distributing Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, New 
York 17, N. Y. 


CUTTING, GRINDING, 


SOLUBLE AND 





HYDRAULIC OILS 


TUNE IN: TEXACO STAR THEATER starring DONALD O'CONNOR or JIMMY DURANTE, on TV Sat. nights. METROPOLITAN OPERA radio broadcasts Sat. afternoons. 
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Plymouth Div., Chrysler Corp.—Wil- 
liam L. Martin has been named sales 
manager, and Bruce E. Miller has been 
advanced fo director of advertising. 


Willys-Overland Export Corp. 
J. C. Delaplain has been appointed 
vice-president and general manager. 

Chrysler Corp.—H. F. Diegel was 
elected comptroller. 

Pontiac Motor Div., General Mo- 
tors Corp.—William H. Taylor, Jr., 
has been named assistant advertising 
manager. 

Chrysler Corp. of Canada, Ltd.— 
G. Allan Foran is now secretary. 


Tuthill Spring Co.— 
W. F. Fischer has been 
appointed general 
soles manager. 


Gisholt Machine Co.—The follow- 
ing executives have retired: Alfred 
B. Morey, vice-president and trea- 
surer; F. M. Long, director of foreign 
sales; C. K. Swafford, vice-president; 
U. 8S. James, Detroit sales office man- 
ager; and Harold Earl, Moline sales 
office manager. H. A. Wadell was 
elected treasurer, and Arthur B. 
Morey was appointed assistant trea- 
surer. E. K. Baxter and Robert Well- 
man were named managers of the 
Detroit and Moline sales offices. 


General Electric Co., 
Aircratt Gas Turbine 
Div.—J. S. Parker was 
named general mana- 
ger. 
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Studebaker-Packard Corp.—Walter R. 
Grant and E. E. Richards have assumed 
their duties as vice-president in charge of 
finance and treasurer, respectively. 


Ford Motor Co.—V. Y. Tallberg 
was named executive assistant to the 
vice-president of engineering, and 
George E. Altmansberger was made 
director of engineering administra- 
tion. 

Deleo Products Div., General Mo- 
J.N. Tilbrook has become 
defense contract administrator. Frank 
G. Carpenter succeeds him as general! 


tors Corp. 


sales manager. 


Ford Motor Co. — 
James O. Wright has 
been appointed direc- 
tor of purchasing. 
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Pratt & Whitney Div., Niles- 
Bement-Pond Co.—A. 8S. Burgoyne 
has been promoted to manager of do- 
mestic gage sales; A. F. Miller, Jr., 
manager of domestic cutting tool and 
precision parts sales; and J. B. Wilkie, 
assistant manager of the Cutting Tool 
and Gage Divs. 

Republic Aviation Corp.—John A, 
Thompson was elected secretary, and 
George B. Estes has been appointed 
chief industrial engineer. 


Chevrolet Motor 
Div., General Motors 
Corp.—8. H. Holmes 
has been made as- 


sistant chief engineer. 








Niles-Bement-Pond Co.—James D. Al 
lan is now director of machinery sales 
and John C. Molinar hos been made vice 
president and general sales manager 


Budd Co.—Halton A. Coward and 
Ernest R. Schmidt have been made 
executive vice-presidents; and J. G. 
Richard Heckscher has been named 
vice-president, 

Electric Auto-Lite Co.—Harold E. 
Hasemeyer has been appointed vice- 
president in charge of production, 
Byron A. Fay, retired. 
George Kessel is now manager of the 
Lockland, O., plant. 


succeeding 





Necrology 


Ronald 8. Mackinnon, 74, for 
mer sales manager of McLaugh 
lin Carriage Co., which later be 
came General Motors of Canada, 
died Jan. 7, at Toronto, Ont 


Lionel 8S. Marks, 83, leading au 
thority on engine design and pio 
neer in internal combustion en- 
gine development, died Jan. 6 at 
Cambridge, Mass, 


Gunnar Berg, 55, specialty 
of Westing- 
house Electric International Co., 
died Jan. 7, at Teaneck, N. J. 


products manager 


Louis Wilson, Sr., 72, automo 
tive and aviation inventor, died 


Jan. 7, at Buffalo, N. Y. 

Harry W. Trump, 63, southwest 
district manager of the Industrial 
Div. of Timken Roller Bearing 
Co., died recently, at Dallas, Tex 

August 5&8. 


builder of the famous automobiles 


Dusenberg, 75, 


and race cars bearing his name, 
died Jan, 18, at Indianapolis, Ind 


W. L. P. Althouse, 87, a founder 


of General Motors Corp., died 
Jan. 18, at Pasadena, Calif. 
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CARBON STEEL uw" 


SEAMLESS 


MECHANICAL TUBING 


Saves You Time and Money 
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site ; lot o | e ng assis- 2morual understanding be- A nationwide network of dis- 








© on B&W and its tubing srict sales officesanddistribu- 
593 and procedures. customers. s _ tors, both manned by experi- 
is : . re % nates asian paaurent oF | 


remember is meant for you 





THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Beaver Falls, Pa ~Seemiess Tubing; Welded Stainiess Stee! Tubing 


Allience, Obie - Welded Cerbon Steel Tubing TA-4050 (CSM) 
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fa MANUFACTURE of flywheel ring gears 


poses special problems. Sectional thickness is usually 
less than three-quarters of an inch. To withstand the 
impact force of the starter pinion, the gear teeth must 
be hard. But the gear body itself should be unhardened 
so that it will conform tightly to the flywheel, and 


“give” under the stress that might snap a brittle gear. 


Note how DOUBLE DIAMONDS are made to be thin, 
tough, “tender-hearted.” The above photo of a gear 
twisted into a pretzel shape graphically demonstrates 


ductility. The sketch at right shows three important 





Automotive 


ESTABLISHED IN 1914 


THIN: . 
TOUGH: 


and 
"tender-hearted”’ 


ROCKwWIELt c’48-S5 
AT PITCH LUNE 





















DUCTILE BODY / Rockwieer 
ROCKWELL "C” 10-20 = 2O_wie. 
ia » AY Boory 


SHADED AKER 1S 
HARDENED WORKING 





SWKFaAce. 





areas: the wide and deep hardness pattern, the generous 


area of transition, and the ductile body. These extremes 
are achieved in DOUBLE DIAMOND Flywheel Ring 
Gears by controlled selective heat treatment—all es- 
sential to flywheel ring gears that provide the best 


possible performance. 


Our Engineering Department will be glad to make 
constructive suggestions on the design of flywheel ring 
gears, or on the many other types in which we special- 
ize. Write, phone or wire——depending on the urgency 


of your need, 


FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS 
GEAR-MAKERS TO LEADING MANUFACTURERS 


(iear Works. inc. 


RICHMOND, INDIANA 
















IF IT’S A HIGH PRODUCTION PROBLEM 








ANOTHER WORLD-FAMOUS PLANT 


INSTALLS BATTERY 


OF BAIRD CHUCKERS 


The photo above shows four of a battery of eight Baird 6-spindle automatic Chucking 
Machines performing the complete turning operations on aluminum alloy pistons 


including automatic feed and discharge. 


The Plant Manager says, “Previous methods of finish-turning required four separate 
operations. Now, the same results are attained in one operation . . . faster and with less 
chance of error.” Cutting speed is 1332 to 1350 ft. per minute .. . feed per revolution 
.018 to .025. Actual cutting time at each station approximately 5 seconds complete 
cycle 7.36 seconds. 


Baird Chuckers are designed and built to insure positive, continuous, production 


. . tooled for precision at low unit costs that give you a definite, competitive advantage. 


As automation of large plants advances, Baird automatics can play a vitally important 


part in your production lines. And Baird engineers, highly experienced in special tooling 


techniques, offer you solutions for tough production problems. It will pay well to “ask Baird 
about it.” 


Write to Dept. Al 


6BAS4 





WHERE YOU WILL GET THE HELP OF SPECIALISTS 


T H E B Al R D M A C H j N E C 0 M p A i] y ON THESE ESSENTIAL PRODUCTION PROBLEMS: 





»RD CONNECTICUT 
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EATON 
Free—Valves 


LAST LONGER* 





Free Floating Action— 


® Wipes stem and seat free of deposits ® Prevents burning and guttering 
® Keeps a film of oil on stem and guide @ Reduces wear 
surfaces 


®@ Eliminates hot spots due to local 
® Prevents scuffing leakage 







*K 


Performance records covering en- 
gines of all types in all kinds of 
service prove that Eaton Free-Valves 
increase valve life many times over 
the ordinary life expectancy of con- 
ventional valves. 

SIMPLE 


Eaton Free-Valves can be applied to engines 
of all types and sizes, without costly design 
changes. Our engineers will be glad to dis- 
cuss Eaton Free-Valves with you. 


VALVE DIVISION ——--— 
MANUFACTURING COMPANY 
9771 FRENCH ROAD «+ DETROIT 13, MICHIGAN 
Ua 


General Offices: CLEVELAND, OHIO 
EATON) 
A @ PRODUCTS: Sodium Cooled, Poppet, and Free Valves + Tappets + Hydraulic Valve Lifters + Valve Seat Inserts + Jet 
Engine Parts * Rotor Pumps * Motor Truck Axles * Permanent Mold Gray Iron Castings + Heater Defroster Units « Snap Rings 
Springtites* Spring Washers* Cold Drawn Steel + Stampings+ Leaf and Coil Springs « Dynamatic Drives, Brakes, Dynamometers 
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Landing gears, manufactured by The Cleveland 


Pneumatic Tool Company for North American 
Aviation’s F-86H, have piston tubes machined 
from internally upset Ostuco tubing. The upset 
construction of these special-quality Ostruco tube 
forgings keeps machining to a minimum and per- 
mits faster processing. Savings are 25% ... or 
$4.95 per unit. 
Special-quality Ostuco tubing produces 
stronger, lighter products . . . better looking prod- 
ucts at greater savings. Its uses are practically 
eewane unlimited. Wherever you use tubing in any form, 
DRAWING 5 Ostuco’s single source service can save you time 
OF UPSET : and money. Write for helpful booklet “Ostuco 
} Tubing,” or better still, send us your blueprints 
for immediate quotation. 


INTERNALLY UPSET 
OsTUCO | COMPLETED 
TUBING © GEAR ASSEMBLY 


KEEIOSTUCO TUBING | 22st ne 


SEAMLESS AND SALES OFFICES: BEVERLY HILLS © BIRMINGHAM © CHARLOTTE 
ELECTRIC WELDED CHICAGO ® CLEVELAND © DAYTON © DETROIT © HOUSTON 
LOUISVILLE © MOLINE © NEW YORK © PHILADELPHIA 
STEEL TUBING PITTSBURGH ® ROCHESTER © ST. PAUL © SEATTLE 
—Fabricating TULSA @ WICHITA 
end Forging CANADA, RAILWAY & POWER CORP., LTD. 
EXPORT: COPPERWELD STEEL INTERNATIONAL COMPANY 
117 Liberty Street, New York 6, New York 
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Increased Machine 


News of the Tool Business Ex- 


pected During 1955 


MACHINERY INDUSTRIES elicioaes’ ott 


New Government 
By Thomas Mac New Orders 





Machine Tool Industry 
Looks for Improvement 


Although business in the machine 
tool industry was disappointing in 
November last year, the industry has 
high expectations for 1955. Much of 
its optimism is based on the fact that 
many manufacturers are buying new 
machine tools for the first time in 
years, and new business from the 
Government is foreseen. 

The recent Government authoriza- 
tion to purchase $150 million worth 
of long lead time or “elephant” tools 
for the military should pick up busi- 
ness somewhat this year. Bigger ci- 
vilian orders, which the industry ex- 
pects as a result of modernization, 
will add to the increased business. 

In Dayton, Ohio, Air Materiel Com- 
mand personnel are working on speci- 
fications for $84.6 million worth of the 
long lead time tools that will be 
bought by the Air Force. The speci- 
fications will contain performance 
characteristics to be expected foreach ive f the Jergeat machines of lu Ale la tle courtry, haps 122 In, Gould 
type of tool. AMC will negotiate con- blanks up to and including 132 in. diam, 3/2 in. C. P. and 54 In. face, has recently 
tracts directly with the machine tool been added to the production facilities of Iilinois Gear & Machine Co., Chicago. 
builders when specifications are com- This gigantic gear hobber will cut spur, helical and worm gears to a tolerance of 
pleted. When the preliminary speci- $0003 ln for maximan foot specie error, nd fo « toler cal aaa i 
fications are prepared, tool builders 
will prepare engineering proposals on 
the equipment they wish to build and Statistics released by the National $35 million as compared with $44 
then AMC will develop final specifica- Machine Tool Builders Association million the same month of 1953. Al 
tions. Tool manufacturers will then show that November, 1954, orders though figures are not yet available 
be asked to quote on the finalized dropped to the lowest level since May, for December, the industry expects 
specifications. 1950. The November figure totaled the final report to look a little more 


























encouraging. It is estimated that new 

DOW HOT CHAMBER MACHING business booked in 1954 was down 

METAL LEVEL more than 35 per cent, amounting to 
-_ about $535 million against more than 


$850 million in 1953 





Dow Has Hot Die 
Casting Method 


A new die casting process has been 
developed by Dow Chemical Co. for 
magnesium parts. In the new system, 
known as the hot chamber process, is 
a continuous and automatic method in 
which molten metal is supplied by 

(Turn to page 92, please) 
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New Highs Established 


in Horsepower and Torque 


NSTEAD of relaxing, the BIG 
engine race has established dra- 
matic firsts for 1955. Up to now 
the battle of the giants has been 
confined to the small group in the 
medium and high priced brackets. 
In 1955 the Big Three—Chevrolet, 
Ford, and Plymouth—make history 
by boosting horsepower of their 
new V-8’s considerably above the 
level of all top engines of 1950. A 
search of the Al, 
March 15, 1950) reveals that only 
Cadillac and the Packard Custom 
line boasted 160-hp in 1950; while 
the Buick Roadmaster and Lincoln 
were at 152. 

The following year Chrysler 
zoomed to 180-hp. 1951 was the 
year of the big shift that started 
the avalanche, 

The first of the bench marks for 
"D5 is the rating of the Big Three: 
Ford and Chevrolet with 162-hp 
standard V-8’s; Plymouth with a 
choice of 157 and 167. In addition, 
each of the three offers a hot 
package with 
Ford topping 
182-hp. 

The second bench mark is found 
in the top, top ratings (see Table 
1): Packard Caribbean 275 hp; 
Cadillac Eldorado—270 bhp; Pack- 
ard 260; Cadillac, Imperial, and 
Chrysler New Yorker-—250. 

The third phase may be easily 
the most significant: it is an indus- 
try-wide move to 
as the 


record (see 


rod 
equipment, 
options with 


special 
these 


promote torque 
accelera- 
tion, performance, safe passing on 
the highway. 
moderate speeds, have been upped 
on every engine, 

This emphasis on torque intro- 
duces a new dimension in sales and 
promotion and advertising. Torque 
is no mystery to the engineer. But 
it is completely foreign to everyone 
else. It will be necessary to edu- 
cate sales department personnel, 
advertising people, and the consum- 


best criterion of 


Values of torque, at 


48 


By Joseph Geschelin 
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TABLE | 


Comparative Data 1955 OHV V-8 
PASSENGER CAR ENGINES 


Dis- 


BHP placement Ratio 


Make (max. 
Cadillac Eldorado 
Packard Caribbean 
Cadillac 
Chrysler New Yorker 
Imperial 
Packard 
Buick Series 50, 60, 70 
Dodge’ 

Studebaker President 


70 
75 


. Buick Series 40 
. Clipper 


2. Clipper Custom 


. DeSoto Fireflite 


. Plymouth* 
. Chevrolet’ 
. Dodge Custom Royal 


Ford Thunderbird! 


. Mercury Montctair 
. Ford” 
. Ford Thunderbird 


. Lincoin 


. Plymouth 
. Hudson Hornet 


Nash Ambassador 
Dodge 


. Mercury 


Plymouth Belvedere 
DeSoto Firedome 
Pontiac 


. Chrysler Windsor 


Olds 98 and Super 88 


Studehater C A, 





. Chevrolet 
. Ford 


Olds 88 


* With power package. 
' With automatic transmission 


cu in. 


331 
362 
331 
331 
331 


Bhp /cu in. 


0.616 
0.781 
0.756 
0.755 
0.765 
0.738 
0.733 
0.715 
0.714 
0.712 
0.703 
0 606 


Com- 
Torque pression Bore/Stroke 
Ib ft Ratio Ratio 
9 1.05 to1 
8.5 1.4tol 
9 1.06 to 1 
8.5 1.05 to 1 
8.5 1.05 to 1 
8.5 1.14to1 
s ] 1.25 to 1 
7.6 1.11to1 
7.5 1.10to1 
8.4 1.13 to 
8 1.08 to1 
8.5 1.14to1 
7.5 1.11 tot 
7.6 1.10to1 
R 1.26 to 1 
7.6 1.11 tot 
6.5 1.14to1 
8.5 1.4to1 
8.5 1.10tot 
8.1 1.41 

1 

1 

1 

1 

1 

1 

1 

! 

1 

1 

1 

1 

1 

1 

1 
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is _ 
E283 


8.6 Wot 
7.6 06 to 1 
7.8 Btot 
7.8 Wo! 
7.6 Not 
7.6 -4tot 
7.6 Wot 
7.5 Ti to1 
8 Stet 
8 to! 
8.5 tol 
7.5 -Wtot 
8 tol 
7.6 tet 
8.5 13 tot 


nN nn 3 
SESS S SS 


» n 
B&3 
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Ratio 
Torque/cu in. 
1.042 
1,008 
1.042 
1.027 
1.027 
1.008 
1.025 
0.907 
0.999 
0.970 
1.015 
1.008 
0.942 
0.888 
0.981 
0.907 
0.979 
0.979 
0.985 
0.959 
1.003 
0.900 
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ing puolic. It will have to ve done by explain- 
ing in familiar language—and by analogy 
with famiilar things—oefore tne idea can 
take hold. And it will have to be expiained 
to the newspaper men and writers, who are 
the link with the buying public. 

This year, too, marks the passing of all in- 
line eignts in the passenger car field as well 
as a reduction in the number of sixes. Never- 
theless, sixes remain firmly entrenched with 
Ford, Chevrolet, and Plymouth where these 
engines constitute an important attribute for 
commercial vehicles, fleet and taxicab opera- 
tions, and segments of the car buying public 
more interested in operating economy. 

The swing to V-8’s this year has been so 
dramatic that our yearly analysis is being 
confined exclusively to V-8’s. Besides more 
than doubling the list of engines considered 
heretofore, Table 1 has been expanded in 
scope of characteristics as well. To indicate 
the design trend we have added a column on 
torque; one on bore/stroke ratio; and two 
special criteria (for what they may be worth) 

the ratio of bhp/cu in., and the ratio of 
torque/cu in. 

The yardstick of torque/cu in. was chosen 
deliberately out of two alternatives, the other 
being a calculation of bmep. The writer felt 
that torque/cu in. was more directly related 
to the comparison at hand. 

Admittedly the latter two criteria are exer- 
cises in analysis since no attempt is made to 
relate them to a uniform set of conditions 
such as engine speed or gross vehicle weight. 
On the other hand, since so much emphasis 
is being placed upon horsepower and torque 
ratings, these ratios provide at least a mea- 
sure of comparison two flexible yardsticks. 

It may be noted at this point that Table 1 
is arranged in a descending order of values 

(Turn to page 104, please) 


COMPARATIVE GRAPH—1955 V-8 ENGINES 











1 
2. 
3. 
4 
5. 


6 
7. 
& 
8. 


Comparative Ratings Torque/cu. in. 
1955 PASSENGER CAR V-8 ENGINES 


Caditiac Eidorado 
Cadillac 

Chrysler New Yorker 
imperial 

Buick Series 50, 60, 70 
Olds 98 and Super 68 
Clipper 

Clipper Custom 
Packard 

Packard Caribbean 
Lincoin 

Studebaker President 
Olds 88 

Ford® 

Chevrotet* 

Ford Thunderbird* 
Mercury Montclair 
Hudson Hornet 

Nash Ambassador 
Buick 40 

Chevrolet 


Studehaker C 





Ford Thunderbird 
Ford 

DeSoto Firefite 
Mercury 

Pontiac 

Chrysler Windsor 
Dodge* 

Dodge Custom Royal 
Plymouth 

Dodge 

Plymouth * 
Plymouth Belvedere 
DeSoto Firedome 


* With Power Package 





| With Automatic Tr 


Torque cu in 
042 
O42 
027 
0? 


1 

1 

! 

6 

0 988 
0.965 
0.061 
0.079 
0.978 
0.973 
0.973 
0.970 
0.970 
0 965 
0.960 
0.948 
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Charge end of one of the pusher gas carburizers showing return conveyor arrangement with a long run on the other side 
of the furnace, extending into a loop through a washer and dryer to the left in this picture. 


Heat Treating of Aircraft 


production and inspection standards in all phases 
of the aircraft industry, power gears for aircraft 
engines must be held to extremely close tolerances 
during all stages of production in order to achieve the 
maximum attainable strength-weight ratio. 
Machining operations are highly critical on aircraft 
gears because of the superior finish found necessary 
for these applications. Due to the ever present 
“strength-weight ratio” problem, it is increasingly 
important that the right materials be used and that 
they receive the right heat treatment. Excellent re- 
sults are obtained by using low carbon alloy steels 
with the teeth carburized and made very hard. High 
nickel alloys, such as the AMS 6260 and 6263 steels, 
are used for their deep hardening characteristics and 


I line with the overall picture of extremely rigid 


50 


resulting excellent uniformity of core through varied 
cross sections. To attain the best machining struc- 
ture, forgings are normalized in the as-received con- 
dition. 

Tolerances are held very close and the finish on all 
machined surfaces must be completely free of any tool 
mark or scratches. It is also required that, after car- 
burizing, the gears be slowly cooled to room tempera- 
ture before reheating for hardening. If a heat treat- 
ment “misses” the first time the work often cannot be 
reprocessed. 

To achieve the required close tolerances yet main- 
tain large production rates at the Aircraft Gear Div. 
of Dana Corp., Fort Wayne, Ind., two Surface Com- 
bustion pusher tray controlled atmosphere gas car- 
burizing furnaces are utilized. Each furnace has three 
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Pian view of continuous carburizer showing location of zones, thermocouples and prepared atmosphere inlets. 


Great Care Necessary at Each Step 
in Carburizing, Cooling, Reheating, 
Quenching, Etc., of Shafts and Gears 
for Highest Strength-Weight Ratio 


By C. A. Payntor, Chief Metallurgist 
Aircraft Gear Division, Dana Corp. 


Engine Gears 


rows of work that pass between U-shaped, gas-fired 
radiant tube heating elements situated above and be- 
low the work. Each row is independently controlled 
and operated by a hydraulic pusher cylinder of con- 
stant stroke length, adjusted to any interval required. 


Main impeller 
shaft of AMS 6260 
steel. 
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In addition, the furnace contains a combination 
charge car and door, an inner charge door, a stripper, 
a push-out mechanism, an inner discharge door, and 
a discharge vestibule door. All motions with the ex 
ception of closing the charge car door and the dis- 
charge door are all automatically controlled by the 
cycle. The charge car is controlled by a push button 
and the discharge vestibule door by a foot switch 
The charge vestibule is automatically purged when 
the charge door closes, and the discharge vestibule is 
automatically purged whenever the outside door is 
operated. 

These three-row pusher gas carburizers provide sev 
eral varieties of automatic operating cycles for vary 
ing case depth and production requirements. These 
basic variations are: 


The same case depth on all three rows of work 
A different case depth on each row. 

3. One case on any two rows, a different case on 
the other row. 


l, 
2. 


Three classes of case depths are produced with a 
surface concentration of 0.90 to 1.00 per cent C 
1. 0.020-0.030 in. 2.0.030-0.040 in. 3. 0.055-0.065 in 
The capacity of each furnace is based on a gross 
production of 1036 lb per hr. The base cycle involves 
heating the work from cold to 1650 F, holding at this 
temperature until proper case and concentration are 





Rotary hearth controlled atmosphere furnace, one of three used for reheating for hardening. Quench presses and a special 
direct quench tank with elevator are within easy reach of operator 


duly achieved and then cooling the charge to 800 F 

To achieve the required furnace cooling to room 
temperature after carburizing and before reheating 
for hardening, as required for aircraft gears and 
parts, the continuous gas carburizing furnaces are 
each divided into five zones of automatically controlled 
temperature (1) — 1550 F; (2) — 1660 F; (38) 

1625 F; (4) 1300 F; and (5) — 800 F. To cir- 
culate the atmosphere gases, Zones 2 and 3 have heat 
resisting alloy roof fans with water-cooled bearing 
assemblies. 

In Zone 5, the trays of parts are cooled to about 
800 F before discharging. Controlled cooling is ac 
complished in this indirect cooling zone by pulling air 
through the radiant tube heating elements with an 
exhaust fan. The fan is connected to the radiant 
tubes by a steel pipe manifold arrangement. 

After cooling to proper temperature, the trays are 
pulled onto a return conveyor on which they are 
moved, by means of an air cylinder and pusher “dog”’ 
arrangement, to the unloading point. At this same 
point, the green parts are identified by heat treat 
code, loaded onto the previously emptied trays, and 


sent through a wash, rinse and dry before entering 
the carburizing furnace. 

An average tray load of AMS 6260 steel gears 
would remain in the furnace about 12.5 hr from 
charge to discharge. 

RX (endothermic) gas from a battery of gener- 
ators is enriched with natural gas in Zone 2 and used 
straight in Zones 3, 4 and 5. A dewpoint will be 
+ 23 F in Zone 2 and + 28 F in Zone 3. 

The split manifold arrangement for furnace atmos- 
phere supply provides an atmosphere of proper carbon 
potential to achieve the desired surface carbon concen- 
tration in the carburizing zones by introducing a mix- 
ture of RX carrier gas enriched with natural gas by 
an individual header and four inlets in Zone 2. The 
other header introduces straight RX gas to the diffu- 
sion zones of the furnace. 

To maintain close control over the carbon potential 
of the furnace atmosphere, carbon concentration bars 
are run regularly. To check case depth, a test pin is 
pushed every two hours and adjacent work in the 
furnace assigned heat treat numbers keyed to that 
pin. These pins are then kept on file for reference. 
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Convection heated draw furnace tied into the rotary hardening furnaces by a power and gravity conveyor arrangement. 
Washer is in the foreground 


Additiona] flat pins are also run periodically and are 
hardened and ground in a manner similar to the parts 
being controlled in order to check the potential Rock- 
well hardness before the production parts are actually 
reheated and quenched. 

The continuous carburizing capacity is supple 
mented by two pit type Leeds & Northrup Homocarb 
furnaces with cooling pits. These furnaces provide a 
desired balance in the overall setup of carburizing 
equipment. Case depth is controlled by pulling test 
pins from the load at intervals during the cycle. 

Practically all production through the carburizers 
has some areas copper plated (0.0006-0.0012 in.) to 
stop off the carburizing action. After carburizing and 
cooling, this copper is stripped before the parts are 
reheated for hardening except in instances where the 
copper plate covers areas that do not contact the 
quench dies. In these cases the parts go direct to a 
controlled atmosphere rotary hardening furnace in 
which the atmosphere is held in balance with the 
carbon content of the case. 

Other parts are given a “flash” copper plate (0.0003 
0.0006 in.) before hardening. These involve areas 
which will be either broached for splines or shaper 
‘ut in core hardened areas after hardening. When 
recessed core areas prove hard to plate, a copper “stop 
off” paint is used over the copper plate. The harden- 
ing operation on copper flashed parts is executed from 
a rotary furnace in which the dew point of the atmos- 
phere is held at about 50 F. 

Where intermediate machining is required, parts 
are given a stress relief, after carburizing. This op- 
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eration is carried out in a Surface Combustion con 
trolled atmosphere rotary hearth furnace of the same 
type used in reheating for hardening. A DX (exo- 
thermic) atmosphere is used in this furnace, for the 
surface protection of the parts, as the furnace atmos- 
phere is about 1290 F. In most cases this stress relief 
will bring the surface hardness of the cased areas 
down from about 45-50 Rockwell C to a reading of 
25-30 Rockwell C, 

Reheating for hardening is carried out in any of 
three Surface Combustion radiant tube equipped ro- 
tary hearth furnaces. RX prepared gas atmosphere 
is used in the heating chamber to protect the parts 
surface from scaling, sooting or decarburization. 

Parts are placed on trays by the operator and 
pushed onto the rotating hearth through a foot-oper- 
ated door. The hardening temperature is 1500 F and 
a tray of parts takes 80-90 min to move through the 
entire arc of travel before withdrawal through the 
other door. The heating cycle is slow in order to 
minimize distortion. The rate of discharge of the 
work is also geared to the Gleason quenching cycle 
Approximately 85 per cent of the parts are die 
quenched, on one of several quench presses while the 
balance are direct quenched in oil on a special batch 
quench tank with a unique elevator arrangement 

Quenching oil, which must be kept in clean uni 
form condition for best results, is conditioned auto 
matically in a central storage and cleaning system 
supplied by Bell & Gossett. 

Each rotary furnace has five No, 16 Gleason presses 


Turn to page 92, please 





Coaxial Power Steering Gear Produced 


Precision 
Equipment 


By 
Joseph Geschelin 


Here is a perspective of one 
side of the Chrysler power 
steering final assembly de- 
partment, showing one of the 
two, 120-ff power conveyor 
lines. In the background are 
the sub-assembly benches, 
feeding the assembly line. 


ACH new plant introduced on the automotive 


scene has evolved from some basic philosophy 

of manufacturing, reflecting the thinking and 
planning for a specific product. This is especially true 
of Chrysler Corporation's Trenton plant for producing 
coaxial power steering gear. By the very nature of the 
product, the machining and processing of individual 
components requires painstaking attention to quality 
control, and demands exceptionally fine tolerances on 
dimensions, as well as unusually fine surface finishes 
Power steering mechanism is strictly a precision-made 
product. 

In keeping with these requirements, the equipment 
found in this plant consists of makes and types noted 
for their ability to produce to fine dimensional toler 
ances, 

At the present writing, the Trenton plant provides 
171,205 sq ft of floor space for power steering manu- 
facture and assembly. It includes some 413 items of 
new milling, drilling and boring, grinding, and honing 
machines, as well as 127 pieces of heat treating, im 
pregnating, and shot blasting equipment. 

Although Chrysler’s coaxial power steering stems 
from a unique, basic design, the product is manufac- 
tured in two different sizes—one for Plymouth and 


Dodge, the other for De Soto and Chrysler. While the 
principal difference between the two is in the size of 
the housing, from a production standpoint it is neces- 
sary to machine similar components of different sizes 
and this has resulted in the establishment of parallel 
lines of similar equipment, as well as two separate 
final assembly lines. Processing and quality control 
for both types are exactly the same. 

This study is intended simply as a highspotting of 
some of the interesting operations on a group of 
selected parts. To cover the wealth of production 
detail of the entire operation would be quite beyond 
the scope of even a series of articles. 

Before proceeding with details of the operation, it 
is of interest to note that the requirements of close 
dimensional tolerances and fine surface finishes have 
served to introduce a variety of precision-boring 
equipment, Micromatic honing machines for finishing 
bores, Jones & Lamson and Ex-Cell-O thread grinders, 
and an interesting array of broaching machines—for 
surface broaching, keyway broaching, and the unique 
Ex-Cell-O Seru-Broach for broaching the ball race in 
the connector. 

Noteworthy, too, is the fact that all of the Sund- 
strand milling machines are equipped with carbide 


Automotive Inoustries, February 1, 1955 








tools and are run without cutting fluid. Mill- 
ing is done at exceptionally high cutting 
speeds and feeds, removing metal at ex- 
tremely high rates. 

The largest component of the mechanism 
is the aluminum lower housing. In the ma- 
chining of this housing, as well as the upper 
housing, Chrysler has elected to provide a 
basic system of location from two “construc- 
tion” bands, machined at the upper and 
lower ends. Machined from the rough in Lo- 
Swing lathes, to close tolerances, these bands 
or pilots provide accurate locations for suc- 
ceeding operations. 

Preliminary machining is done in a group 
of special Buhr machines. The first of these, 
a two-way, six-station, trunnion type ma- 
chine, handles the following operations: 
finish-mill the cover face; drill and tap three 
holes in the cover face; rough- and semi 
finish semi-circle in cover face; finish face 
boss; rough- and semi-finish counterbore; 
rough- and semi-finish shaft bore. 

Next in line is a Buhr, two-way, nine-sta 
tion trunnion type machine that handles the 
housing lengthwise for boring from both 
ends. It performs the following operations: 
finish-face; rough- and finish-bore; rough- 
and semi-finish bearing and shoulder; form 
groove. On the opposite side: rough- and 
semi-finish-bore large diameter; semi-finish 
flanged end; other boring and facing opera- 
tions; rough-form recess in cylinder bore; 
drill, chamfer, and tap three holes in flanged 
end. 

The third Buhr machine is a vertical type 
special multiple-spindle drilling machine for 
drilling two holes; forming five spherical 
radii; milling five-deg and nine-deg angles 
on the pad. 

Following some detail drilling operations, 
the housing is presented to a group of two 
Ex-Cell-O No. 112 Senior two-spindle preci 
sion-boring machines, followed by finish bor- 
ing simultaneously from all surfaces in a 
special Ex-Cell-O four-way precision-boring 
machine. The latter handles a variety of 
stepped boring operations—including coun- 
terboring, chamfering, grooving, etc., as well 
as boring. 

Final major operation is honing of the cyl- 
inder bore in a vertical Micromatic honing 
machine, holding diameter to 3.374-3.376 in., 
and holding surface finish to a maximum of 
15 microinches. All housings then are pres- 
sure tested for soundness in water with air 
pressure of 200 psi. 

One of the most intricate parts from the 
standpoint of processing is the connector. 
Machined from bar stock in 2%-in., eight- 
spindle Conomatics to provide the formed 


Milling the two massive keys in the connector from 

the solid body is done in this Sundstrand mill. The 

operation is done dry, with high cutter speed and 
rapid feed. 


Jones & Lamson precision thread grinders are em- 
ployed for form-grinding the worm for precise fitting 
with the connector. 








a 
\ 


Close-up of work station of one of the numerous Buhr special 

machines on the lower housing machining line. This machine, 

of trunnion type, takes the lower housing lengthwise, as 
shown, drills and bores from both ends simultaneously. 


Among the variety of large, vertical broaching machines in 
the plant is this La Pointe broach for broaching the two 
large keywoys in the upper housing. 


See 
~Y 








Looking down on the work station of the special Ex-Cell-O 
four-way precision-boring machine for boring the lower 
housing from four sides. 


This Micromatic honing machine is used for honing the bore 

of the lower housing. It is necessary not only to hold close 

limits but surface finish must be held to a minimum of 15- 
microinch. 














Rack teeth are broached from the solid in this enormous No. 

10/66 Cincinnati Duplex Hydromatic surface broaching machine. 

The job is handled in two settings—finishing the top surface at 
the left ;then cutting the teeth at the station on the right. 


and drilled blank, it is rough- and semi-finish ground on 
the UW in successive stages in Cincinnati Centerles 
grinders, holding the diameter in each case to plus o1 
minus 0.001 in, Next comes one of the realiy unusual steps 


milling of two deep keys, one on each side of the part, 
from the suiid bar. This is done in a Sundstrand Rigidmil) 
fitted witn an automatically-indexing fixture, indexing 180 
deg to present the opposite side after one key has been 
finished. Secret of the success of this operation is the use 
ot milling cutters of special design, fitted with carbide 


° 


inserts and cutting dry. Cutters are operated at 750 rpm, 
with feed of 13.2 in. per minute. 

A flat is broached on one end in an American broaching 
machine; then a series of drilling, forming, chamfering, 
and tapping operations is performed in an 18-spindle 
Kreuger-Barnes, eight-statiun Feedex machine. A note 
worthy feature of this machine is the experimental instal 
lation of an electric sensing attachment at one station 
drilling two extra deep holes—designed to sense the extra 
pressure in the event of a broken drill. In case of drill 
breakage the sensing device will stop the machine 

Following washing and copper plating, the connector is 
presented to an Ex-Cell-O Scru-Broach in which the helical 
ball race groove is generated from the solid bore with a 
special broaching tool. The work then is washed, heat 
treated, rereamed, recentered, finish-ground on the OD in 
a Norton 10 by 18 grinder, and the two keys semi-finish 
and finish-ground successively in 6 by 18 Norton surface 
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grinders. In the latter operation width is held to 
0.2495-0.2515 in., maintaining a tolerance of 
0.0015 in. from the center, holding the length of 
flat to plus or minus 0.005 in. 

I'wo bores in the connector are finish-ground 
in a double-index cycle in a No, 271 Heald Size- 
matic internal grinder. The ball race then is 
finish-ground in a_ special Ex-Cell-O thread 
grinder; while the external thread is ground 
from the solid in a Jones & Lamson thread 
grinder. 

After inspection both the worm and connector 
are color coded to provide for selective fitting 
of mating parts within 0.0005 in, Control of 
maximum clearance is imperative to provide fo 
proper fitting of the precision bearing balls 

The piston or valve body of the unit is of cast 
iron, machined in two operations in New Britain 
Modei 675, six-spindle, automatic chucking ma 
chines one taking one side, the other the 
opposite side. The operations are quite similar 
Ist operation: turning OD, facing, core drilling, 
boring, reaming, recessing and chamfering; 2nd 
operation: turn OD, facing, forming grooves, re 
cessing, core drilling, boring, reaming, chamfe1 
ing. A distinctive feature of these machines is 
the development of special tooling for producing 
recesses for O-rings, held to tolerances previously 
considered possible only in a _ precision-boring 
machine but done at a much higher rate. 

Pistons then are ground on the OD in Cincin 
nati Centerless grinders; finish-bored, grooved, 
and chamfered in Heald, double-end, two-station 
Bore-Matics; drilled, milled, reamed in a special! 
horizontal machine; and internally ground to 
2.000-2.001 in. in a Heald Gage-Matic centerless 
internal grinder. 

Following this, the piston is assembled with 
the set of five rings to produce the valve assem 


One of the earliest production installations of Wagner 
plating equipment is the copper plating unit seen here. 





bly. For this operation the piston 
is heated in an adjacent furnace 
to 457-500 F, then placed in a 
six-ton American press to press- 
in the previously prepared as 
sembly of five rings. As an 
assembly the part is precision 
bored in a Heald double-end 
Bore-Matic, then ground in a 
Heald internal centerless grind- 
er, and after washing honed to 
1.0000-1,0003 in, in a Micromati« 
honing machine. 

Incidentally, the spool valve, 
later fitted to the valve body, is 
ground in a Cincinnati Center 
leas grinder, then finished in a 
Cincinnati Centerless Lapper to 
limita of 0.9997-0.9999 in. with 
surface finish better than 10 mi 
croinches, Spools are selectively 
fitted in the body at assembly 
with maximum variation of 
0.0006 in. 

It is also noteworthy that 
rings and spacers for the piston 
are lapped on their faces so that 
thickness variation does not ex- 
ceed plus or minus 0.0002 in 

The rack involves some ex- 
tremely fussy operations to pro- 
vide for accurate mating with 
the sector. It comes in as a steel 
forging, is faced and centered at 
both ends in a Sundstrand dou- 
ble-end milling and centering 
machine; rough- and finish 
turned on the stem end in suc- 
cessive settings in Sundstrand 
Stub lathes. Finish machining 
turning and facing the flange, 
drilling and reaming, chamfer- 
ing and recessing, undercutting 
and centering—is done in a six- 
spindle 1% Cone chucking ma- 
chine. 

Rack teeth are produced by 
broaching in two operations in 
a No, 10/66 Cincinnati Duplex 
Hydromatic broach. Work is 
loaded in the fixture on the left 
hand for broaching to produce 
the top surface of the teeth, 


This is the Ex-Cell-O precision thread grinder, set up for form-grinding the internal 
ball race in the connector. 


One of several large Cincinnati Fiamatic hardening machines in the heat treating 
department. This one is set up for hardening gear sector teeth. 


then loaded into the right hand fixture where the teeth larger diameters as well as the adjacent face finish 
are cut at an angle of 70 deg, 30 sec to the top face ground in another Norton 30-deg grinder 
The part then is washed, carburized, hardened and Broaching of rack teeth is taken so seriously, be- 
drawn, and shot-blasted in a Pangborn cabinet. cause of the precise mating required with the sector, 
Centers now are lapped in an Ex-Cell-O lapper, the that special measures were taken in the design of the 
stem semi-finish ground and adjacent face of flange broach. It is made up of four individual sections, each 
finish-ground in a Norton 30-deg grinder. Stem diam- one taking a specific tooth. Each section, in turn, is 
eter next is finish-ground in a Norton grinder; and the (Turn to page 92, please) 
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Studebaker's New Models 


er Horsepower 


with High 


TUDEBAKER-PACKARD CORP. has announced th 
development of a new Advanced Series to round 
out the 1955 passenger car offerings of the com- 


pany’s Studebaker Division. President models in the 


new series will have V-8 engines with 185 hp and 
Commander models will feature new engines with 162 
hp. These power plants will be standard in all othe: 
models in the President and Commander lines. Piston 
displacement of the engines is 259.2 cu in. Compres 
sion ratio is 7.5 to 1 with 8 to 1 optional. 

Air conditioning and two new power assist options 
also are being introduced by Studebaker. 

The Advanced Series, to be known as Ultra Vista 


models, will be available in sedans and station wagons, 


featuring wrap-around windshields with 20 per cent 
greater glass area. 
The new windshield design complements the stream 


lined styling of sedans in the Champion, Commander 
and President series. Hardtop convertibles, five-pas 
senger sports coupes, and the special built “Speedster” 
retain their contours and long, low silhouette with 
their original wide-angle-vision windshields 

The new model windshields contain 1105 sq in. of 
glass, an increase of 187 sq in. The models also have 
a newly designed instrument panel which conforms to 
the wrap-around windshield and features push-pull 
switches. 

Air conditioning is offered as a new extra cost 
option on Commander and President sedans. Powe) 
window lifts and two-way power seat controls are 
available on the full line as options at extra cost, along 
with power brakes and power steering. 

Kits available for installation as an accessory on the 
162-hp engine provide approximately 20 additional hp. 








Studebaker President State Sedan, one of the new Ultra Vista models 





The 1955 Studebaker Commander Regal station wagon 
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MOTOR DRIVEN 


By David Scott 


NE unusual feature of the engine line at 
() General Motors’ Vauxhall plant in Luton, 

England, is the “motoring” setup for turn- 
ing over and flushing car and truck engines 
while assembly and final adjustments are being 
completed. Each engine is driven for 18 min at 
450 rpm by an individual 5 hp electric motor 
which is carried along the assembly conveyor by 
the engine pallet. 

At the end of this 100-ft section of the line, 
motors are automatically decoupled from the 
engines and returned by fast conveyor to the 
head of the loop circuit. Eighteen motor units 
are used, including the two that are always 
joining and leaving the line. 


Principal objective of this installation is the 


TOoP— 


Latter half of the motoring section viewed from the 
power control platform over the center of the line. 
Engines on the assembly conveyor, coupled to electric 
drive units, are moving away towards completion. Bus 
bars feeding the motors run along the center. One 
drive unit on its trolley is being brought back along 
the fast return rails by an endless chain. Oil draining 
from the engines is guttered under the tracks to a 
central collecting pipe for subsequent re-use. 


MIDDLE— 


As the returning drive unit approaches the end of the 
rails, it trips a series of switches which first slow, 
then stop, the propeiling chain. It then coasts onto the 
final cross-traversing section of track. On the assem- 
bly line, work done on the driven engines includes tap- 
pet adjustment and ignition timing. On ckd engines 
for overseas assembly plants, a measured amount of 
lanolizing oll is injected into the intake manifold. 
(Guard rails have been removed.) 


BOTTOM— 


Electric driving unit and trolley at rest on the shut- 
tling rig. Cross travel is synchronized with the move- 
ment of the assembly conveyor by a switch tripped 
by each pallet. The horizontal limit switch shown acts 
as an interlock to prevent this movement if the trolley 
is not properly located. The three brushes supplying 
the electric motor will wipe the bus bars paralleling 
the conveyor. 
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ENGINES 


on the 
Assembly Line 














internal washing of engines which have been 





built in an open shop adjacent to machining 





areas. During the running period, oil is exter- 






nally pumped into and circulated through each 






engine at the rate of 2.6 gpm. At the same time, 






engines receive a preliminary bedding-in under 






carefully controlled conditions. 






The accompanying illustrations show details 






of the cycle on the Velox and Wyvern lines, 






where output is 380 engines per day. 






TOP— 


The forward-moving carrier frame of the driving unit 
is positively located on the assembly conveyor by two 
strips on each pallet. The shuttling rig remains in the 
forward position until the trolley is fully on the 100-ft 
front rails. The spring-loaded splined drive-shaft |safe- 
ty cover removed) is automatically extended to cou- 
ple with the engine clutch. The operator will then 
connect a hose from the individual oil pump, driven by 
the electric motor, to a blanking plate covering the 
oll filter mounting facing on the back of the engine 
block. The driving motor is started manually by push- 
button, and the pump picks up oil through a hose trail- 
ing in @ trough beneath the rails. 


















MIDDLE 


Close-up showing details of coupling. The three dow- 
els on the circular plate on the driving shaft engage 
spring holes in the clutch cover. Outward movement 
of the splined shaft is effected by a release arm which 
Is automatically tripped at the start of the motoring 
section. Clean oll heated to 180 F is pumped into the 
engine. Plug in the oll pan is left out, and oil drains 
continuously back to the main reservoir. Equipment 
for filtering, heating and pumping oil for the entire 
system is on the floor below. Spark plug holes are 
normally closed by threaded dummies to maintain 
compression during the running period. 





















BOTTOM— 


At the end of the motoring section the electric motor 
is stopped and automatically decoupled from the en- 
gine. When positioned on the tracks of the shuttling 
rig, the driving unit (shown here in transit) is with- 
drawn to line up with the fast return tracks. Vertical 
caging at the left encloses the counterweight con- 
nected by cable to the shuttling conveyor. Appropri- 
ate limit and trip switches, operated by the driving 
unit in its tov, start and speed up the propelling 
chain, and return the shuttling rig to receive the next 
unit. (Guard rail removed.) 
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at PACKARD—a New Setup for 


UPPLEMENTING the several previous articles deal- 
ing with the Packard V-8 engine plant in Utica, 
Mich., this one covers the highlights of piston 

and connecting rod production. 

The aluminum alloy pistons are received in rough- 
turned state from the vendors to provide for location 
in first operation equipment. First major operation is 
the rough-turning of ring lands and facing the dome 
in eight-spindle, National Acme-Gridley automatics 
This is followed by rough- and semi-finish-boring of 
piston pin holes; chamfering and finish-grooving the 
pin holes; spot-facing; and rough- and finish-boring 
and facing of weight bosses, in a four-station, six- 
spindle Hartford Special trunnion-type machine. 

A Modern, eight-spindle drilling machine drills the 
eight smoke holes in the No. 3 ring groove. The eight 
heads are arranged radially about the central fixture, 
the plane of the drill heads being inclined to the 
horizontal to facilitate loading and unloading. 

Sundstrand 8A x 24 in. automatic stub lathes handle 
the finish-turning of ring lands and skirt; finish-fac- 
ing and chamfering of the dome; and rough- and 
finish-turning of ring grooves. A noteworthy feature 
of these machines is the application of automatic 
loading and unloading of work. This is done by the 
action of a single arm, unloading and delivering the 
machined piston to an out-going chute, then picking a 
rough piston from the loading magazine chute and 
loading it into the machine. 

Norton 6-in. piston grinders, fitted with Hautau 
automation for loading and unloading, finish-grind 
the elliptical skirt, holding maximum diameter to a 
total limit of 0.00200 in. 

Pistons are washed and dried, then proceed to a 


Large Footburt continuous surface broaching machine which 
is used for broaching the parting faces of connecting rods 
and cops. 


group of Morris fully automatic, transfer-type bal- 
ancing machines for milling the weight bosses to 
proper weight. It may be noted that Packard practice 
is to make all pistons to the same weight in the inter- 
est of interchangeability in field service. 

Final operation is the finish-boring of piston pin 
holes to a total limit of 0.0004 in. in Ex-Cell-O single- 
end precision-boring machines. 

Pistons then are washed, dried, and tin-plated. 
Although gaging is done at all individual stations to 
assure the accuracy of work in process, the last opera- 
tion on the smaller diameter pistons is the automatic 
inspection and grading in a special Pratt & Whitney 
gaging machine. It checks simultaneously — ring 
groove width, location of rings, parallelism of pin 
hole, and skirt taper. In addition, it checks the piston 
pin bore; and grades piston diameter in a range of 
nine sizes, varying in steps of 0.00025 in. Over- and 
under-sizes are automatically rejected. 

After gaging and grading, the pistons are sorted 
into suitable bins and held for assembly with rods. 

It is of interest that piston storage meet connect- 
ing rod assemblies at this point, making it a simple 
matter to match pistons and rods in accordance with 
the instructions from the cylinder block department. 
In effect, as the cylinder bores are graded at one end 
of the machine shop, the bore sizes for each specific 
block or engine are transmitted to this area and sets 
of corresponding pistons are assembled to the rods 
and delivered by conveyor to engine assembly. 

At the present time Packard is producing two sizes 
of pistons, machining them along parallel lines of 
equipment. The larger—4 in.—pistons are inspected 
and graded with a Sheffield gage. 


Special Michigan Lever-station machine, handling connecting 
rods and caps—drilling, reaming, milling, etc., in a con- 
tinuous cycle. 











Machining Pistons and Connecting Rods 


Connecting rods are produced to uniform weight, 
as in the case of pistons, to facilitate field service as 
well as to maintain engine balance. At Packard, they 
are handled in two stages—first, starting with the 
rough forging with cap integral, then completing a 
series of operations on the rod and cap assembly. 


Top left—One of « group of Motch & Merryweather auto- 
matic milling machines for milling connecting rod assemblies 
to exact weight. 


Bottom left—Large, special W. F. & John Barnes multiple 
head machine with indexing table for drilling piston pin 
holes in the rods. 


Starting with the rough forging, both faces are 
ground in Blanchard surface grinders; then the pin 
holes are bored in a big W. F. & John Barnes multiple 
head drilling machine. A Detroit Broach, vertical 
surface broaching machine of twin ram design, does 
the broaching of the top and bottom faces and sides 


Top right—First example of a vertical precision-boring ma- 
chine made by New Britain. It has two, four-spindle boring 
heads, bores both ends of four rods at a time. 


Bottom right—Kreuger-Barnes special machine, of four-sta- 
tion type, with two spindles for each station. It finish-bores 
piston pin hole; semi-finish-bores big end, chamfers one side. 
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of bolt bosses; and cuts off the cap. 

The rod and cap then go to a large Footburt con- 
tinuous surface broaching machine, illustrated here, 
to finish the parting face of both parts. 

A seven-station Michigan drilling machine handles 
the drilling and reaming, etc., of bolt holes in rods 
and caps. 

Rods and caps now are brought together in pairs, 
the bolts pressed into place in the rod, then the 
fastenings completed with a torque wrench. Before 
proceeding with the final stages of machining, the rod 
and cap assemblies go to another Blanchard surface 
grinder for finish-grinding of both sides of the crank 
and pin bosses. 

Piston pin bores are finish-bored to 1.0345-1.0355 
in.; the crankpin bore is semi-finish-bored to 2.370- 
2.372 in.; and one side chamfered, in a single setting 
in a special four-station Kreuger-Barnes horizontal 
boring machine, illustrated here. 

A five-station, Modern special machine is employed 
for pressing-in the bushing, burnishing to 0.9682- 
0.9692 in., chamfering both sides and drilling. 

The assembly is presented to a group of Motch & 
Merryweather weight milling machines, designed to 
mill the weight bosses on both ends to produce a 
standard weight with proper distribution of weight 
at each end. 

One of the distinctive pieces of equipment on this 
line is the special New Britain vertical precision bor- 
ing machine for boring both ends of the rod. Pos- 
sibly the first machine of this type installed in the 
Detroit area, it has two, four-spindle heads, bores 
both ends simultaneously in four rods. 

Following some detail operations, the crankpin bore 
is finish-honed in a Micromatic Microsize honing ma- 
chine fitted with two, two-spindle heads. 

At the completion of the machining stages the rods 
reach the final inspection stage where they are checked 
100 per cent in a special Pratt & Whitney gaging 
machine. Simultaneous checks are made of crank bore 
size, twist, parallelism of both ends, and pin hole 
grading. Then the rods are checked for weight on 
Toledo scales, sorted according to pin hole size, and 
placed in the storage bins, ready for assembly with 
pistons. 


Top—Big ends of connecting rods are finish-honed in this 

Micromatic Microsize honing machine. As illustrated, it has 

two, two-spindle stations, hones two rods at a time. Each 
fixture holds four pairs of rods as shown. 


Middie—Pratt & Whitney Air-O-Limit, electronic inspection 

machine on connecting rods. It makes simultaneous checks 

on crank bore size; twist and peorallelism of both ends, and 
grades the pin bores. 


Bottom—Sundstrand automatic stub lathes are set up for 
finish-turning of pistons. A distinctive feature of these ma- 
chines is a unique form of automation, seen in operction here, 
for loading and unloading—taking work from the magazine 
and returning it to the outgoing conveyor chute. 
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ALL-PLASTIC Construction 


I, recent months there has been a great deal of 
emphasis on the utilization of reinforced plastics for 
truck cabs, bodies, and miscellaneous cab and body 
parts. The polyester-glass combine is said to be par- 
ticularly advantageous for the short-run production 
requirement which is usually a major factor in the 
specialty truck field. Plastics engineers have borne 
this out with various cost studies which show that 
economical production can be achieved with the 
laminated material when working in terms of under 
15,000 production units. 

A mid-west molder and fabricator, Regal Plastic 
Co., Kansas City, Mo., working in conjunction with a 
custom truck producer, General Body Mfg. Co., of 
Kansas City, developed an all-plastic cab. This joint 
effort was brought about because of a problem in 
manufacturing a streamlined truck cab from sheet 
metal. Tooling costs for dies would have been pro- 
hibitive for the number of units involved, so for some 
time the cab parts were made by drop hammer and 
hand shaping. When the parts were joined by weld- 


ing, assembly required many hours of finishing time. 


Thus, due to the configuration and its associated 
manufacturing problems for the limited production 
quantity, plastics are the basic structural material 
for the cab. The product is made in one piece with 
all of the reinforcements molded in. 

Low pressure bag molding of the type so common 
to the reinforced plastics industry is utilized to pro- 
duce the unit. In this particular instance, the actual 
cost of the complete polyester-glass part is very 
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Economical for Truck Cab 





All-plastic truck cab developed by Regal Plastics and Gen- 
eral Body. 


comparable to that involved in the original sheet stock 
assembly. However, an additional amount of stream 
lining has been incorporated in the design, and the 
pigment is an integral part of the mold 
ing. 

Because of the acceptance of the 
laminated plastic cab, Regal and Gen 
eral Body are currently working on 
all-reinforced plastic bodies for Chevro- 
let truck chassis. General Body now 
has door-to-door delivery trucks of 
three basic materials in production 
steel, aluminum, and glass fiber 
polyester. 





Complete truck bodies are currently being 

made entirely of reinforced plastics by Gen- 

eral Body. This particular unit, called the 
Han-D-Van, has a GVW of 5580 Ib. 





Continuous Plating of Bumpers 


COMPLETELY modern and unique 
A plating setup is currently being 

employed by Pontiac for passen- 
ger car bumpers on an extremely high 
output basis. Only one machine, a Udy- 
lite automatic selective cell unit, is util- 
ized for the continuously automatic plat- 
ing cycle. 

The machine which is approximately 
480 ft long and 62 ft wide overall, oper- 
ates on a two minute cycle to plate 30 
racks of 12 bumpers every hour. At the 
loading end of the plating unit, there is 
a rack storage area of 9300 aq ft. After 
the plain steel bumpers are hung on the 
racks, a Cleveland Tramrail hoist picks 
up the work carrier or rack and starts 
the dozen bumpers through the plating 
cycle, 

For the initial operation, the Tram- 
rail lowers the rack in the soak clean Looking toward the loading end of the automatic plating machine from 


tank and then deposits the carrier on the the 18th station, the work carrier is shown immersed in the acid 
transfer mechaniem within the tank copper bath. Note the pre-contact slides in background. 


proper. This method of handling per- 
mits the parts to remain at rest in the 
so-called nest of conforming anodes in the cells of 3 





3. Warm water power spray—one cell, empty tank, 
the plating tank for the required plating time. Empty constant spray—1% min. 
cells are selected in sequence to accommodate racks as 4. Power wash—three-cell empty tank, storage tank 
they emerge from a preceding operation. Cathode outside, 12 ft by 7 ft by 7 ft with six pumps, three in 
contacts are elevated above the tanks to permit the and three out, also one standby—3%4 min. 
work to be connected to the source of current before 5. Cathodic clean—three cells, using 10,000 amp at 
entering the solution. Speed of the machine is based nine volts—3*4 min. 
on the control settings of the Vickers hydraulic drive 6. Cold water rinse—one cell continuous circulation 
units. Most of the tanks are Koroseal lined. 1% min. 

The series of operations, which also corresponds to 7. Drain and transfer—one cell space—*4 min. 
the numbered stations shown on the accompanying 8. Acid dip—one cell tank, continuous circulation 
drawing, are as follows: using 20 gom Durichlor pump—1% min 

1. Load and soak clean—three station tank, rack 9. Cold water rinse—one cell tank—144 min. 
moves in down position through the lst cell—2'% min. 10. Cyanide dip—one cell tank—1'4 min. 


: ’ ; “il: . noth eo 5 ; 
2. Soak clean—two ce!l tank—2'% min 11. Cyanide copper strike—four cell tank—5 min. 






RACK STORAGE AREA 
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in Huge 
Automatic Machine 


12. Recovery rinse—one cell—1% min. 

13. Cold water rinse—one cell, continuous circula- 
tion—1% min. 

14. Cold water rinse—one cell, continuous circula- 
tion—1% min. 

15. Acid dip—one cell tank, continuous circulation 
using 20 gpm Durichlor Pump—1% min. 

16. Drain and transfer—one cell space—'2 min. 

17. Acid copper—two eight cell tanks, 24,000 gal 
each and 50 ft long each—air agitation, continuous 
circulation through heat exchangers—using 60,000 
amp at six volts—0-30 min. per tank. 

18. Drain and transfer—one cell space—' min. 

19. Recovery rinse one cell tank—continuous circu- 
lation—14%4, min. 

20. Cold water rinse—one cell tank, continuous cir- 
culation—17%4 Bun. Loading end of the automatic machine with the Cleveland 


21. Cold water rinse—one cell tank, continuous cir- Tramrall in the up position prior to lowering bumpers in 
(Turn to page 106, please) the soak clean tank. 





Some of the Vickers hy- 
draulic power drive units 
used In the Pontiac instal- 
lation. Three control valves 
in each cabinet reguiate 
speed of the machine. 


Below is shown layout of 
the Udylite automatic plat- 
ing machine recently In- 
stalled by Pontiac for pas- 
senger car bumpers. 
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By PafKennedy 


mst of 11 SAE Golden Anniversary meetings 
scheduled for 1955, the Annual Meeting of the Society 
of Automotive Engineers visualized the future while 
paying tribute to past progress. Detroit again was 
host last month to engineers and executives who 
gathered to hear 59 papers and panel discussions. 
Incoming president C. G. A. Rosen was introduced 
at the annual banquet. He is consulting engineer to 
the president of Caterpillar Tractor Co. The first 
plaque honoring SAE Pioneer Members was pre- 
sented to P. M. Heldt, Engineering Editor Emeritus 
of AUTOMOTIVE INDUSTRIES. His editorial in the pre- 
decessor “Horseless Age” in 1902 called for the found- 
ing of such a society, and sparked the beginning of 
SAE. The “SAE Golden Anniversary March” was 
played for the first time by Macy O. Teeter, SAE 
member and composer. 
Speaking on “The Next Fifty Years” was C. 
Kettering, director of General Motors Corp. In 


P. M. Heldt is showing the SAE Pioneer Members plaque 

he received at the annual meeting banquet, to his son, 

W. H. Heldt, industria! specialist with the Army Corps 
of Engineers 


E Holds First Golden 





inimitable style he reviewed automotive progress of 
the past 50 years to explain “how perfectly silly it is 
to try to predict the future.” He observed that the 
horsepower race really began about 1905. Concerning 
thermodynamics, he said the only thing he has learned 
was that combustion was too fast if it burned the 
metal, and that “the Second law is: You can’t push 
on something that’s going faster than you are.” 

Greater space was required to house the large num- 
ber of exhibits this year. In addition to many auto- 
motive components of long standing, new developments 
and experimental devices of various kinds were dis- 
played. It is possible to give only a sample of the range 
of new items shown. Leece-Neville displayed its new 
a-c electrical system for cars and trucks (see AUTO- 
MOTIVE INDUSTRIES, Nov. 1, 1953 and Jan. 1, 1955 
issues). Kysor Heater Co. showed a prototype pack- 
age air conditioner for mounting on the roof of a 
truck cab, featuring a self-contained power plant. 
Spicer Div. of Dana Corp. had its new Synchro-Verter 
transmission, a two-stage torque converter and five- 
speed gearbox manually shifted, with finger-tip con- 
trol of the clutch. The converter can be locked out 
giving in effect 10 speeds. American Bosch Div. of 
American Bosch Arma Corp. showed the new Diesel 
injection system which was the subject of a paper 
(see below). Continental Motors Corp. displayed its 
new 240-hp V-8 engine (see AI, Jan. 1, 1955). Taylor 
Dynamometer & Machine Co, featured its Hi-Eff hy- 
draulic dynamometer line just introduced. Brush 
Electronics Co. had at its stand digital instruments 
for automatic counting, recording and control. Rosan 
Inc. featured self-tapping thread inserts. The pro- 
totype of an electronic engine analyzer was shown 
by the Allen B. Du Mont Laboratories. Forged alu- 
minum wheels used on the Cadillac Eldorado were 
shown by Kelsey-Hayes Wheel Co. and Aluminum Co. 
of America. At a press conference, Purolator 
Products, Ine., introduced a line of dry-type air filters 
for gasoline and Diesel engines. Pierce Governor Co. 
introduced the series 300 engine governor, featuring 
three interchangeable weight mechanisms for various 
degrees of accuracy. Wayne Engineering Research 
Institute showed a development for machining irregu- 
lar curves directly from a drawing. 

A roundup summary of many of the papers pre- 
sented at the meeting is followed by abstracts of 
selected papers. 


. ++ AIRCRAFT... 


Long and short term forecasts for future aircraft 
emphasized the engine problem. Several sessions were 
devoted to jet fuels, powerplants, and design of trans- 


Automotive Inpustaies, February 1, 1955 








Anniversary Meeting 


port and military aircraft. Dr. A. L. Klein, of the 
California Institute of Technology and Douglas Air- 
craft Co., looked 50 years ahead at commercial flying 
and saw average flying speeds of 1000 mph, wide- 
spread use of helicopter, simpler instruments and con- 
trols, and great strides in metailurgy. More specifi- 
cally, R. P. Buschman of Lockheed Aircraft Corp. 
called for new criteria in selecting aircraft for certain 
missions. For commercial transport he proposed 
“profits of airline per year per dollar invested,” and 
illustrated how direct operating cost alone is not the 
only basis for selection of a particular airplane. Point- 
ing out that in 10 years about $1 billion was spent in 
the U. S. on development of what proved to be un- 
wanted aircraft, he detailed a system for planning for 
the best military airplanes. He presented a simple 
systems analysis to show that the criteria should be 
“least cost for a given effectiveness,” or “more bang 





Cc. G. A. Rosen, newly elected president of SAE 
for 1955 


per buck.” 


An operator and two builders 
transport industry and specifically the coming jet 


reviewed the air 


transport. J, ° 


claimed that 


will sell jet transports to the air lines. 


Dyment of Trans-Canada Airlines 
experienced commercial builders 
Engines will 





Aeroquip Corp. 
Aluminum Company of America 
Aluminum Industries, Inc. 


American Bosch Arma Corp. 
American Bosch Div. 


Anchor Coupling Co., Inc. 

Auto Specialties Manufacturing Co. 
Automotive & Marine Products Corp. 
Automotive Rubber Co., Inc. 

Bendix Aviation Corp. 

Bohn Aluminum & Brass Corp. 

Brush Electronics Co. 

The Buda Co. 

CEC Instruments, Inc. 

Cities Service Petroleum, Inc. 
Cleveland Graphite Bronze Co. 
Continental Motors Corp. 

Cummins Engine Co., Inc. 


Dana Corp., Spicer Manufacturing Div. 


The Danielson Manufacturing Co. 
Detroit Aluminum & Brass Corp. 
Detroit Controls Corp. 

The Dow Chemical Co. 

Allen B. DuMont Laboratories 
Duoloc Drive, Inc. 


E. |. Du Pont de Nemours & Co. 
Rubber Chemical Div. 


Engineering Castings, Inc. 

Fram Corp. 

Garlock Packing Co. 

Gemmer Manufacturing Co. 

Groov-Pin Corp. 

Haskelite Manufacturing Co. 

Heli-Coil Corp. 

Hercules Motors Corp. 

Hughes Aircraft Co. 

International Research & Development 
Corp. 

Johnson Bronze Co. 

Kelsey-Hayes Wheel Co. 

Kolene Corp. 

Koppers Co., Inc. 

Kysor Heater Co. 

Le Roi Co. 

Leece-Neville Co. 

G. H. Leland, inc. 

Lincoin Engineering Co. 

Link Engineering Co. 

Lisle Corp. 

Lord Manufacturing Co. 

The MB Manufacturing Co., Inc. 

McCulloch Motors Corp. 


Metals & Controls Corp. 
General Plate Div. 


EXHIBITORS IN ENGINEERING DISPLAY 


Metals & Controls Corp. 
Spencer Thermostat Div. 


Meridan Corp., Flex-O-Tube Div. 
Mitchell & Smith 

Monroe Auto Equipment Co. 
Perfection Stove Co. 
Performance Measurements Co. 
The Pierce Governor Co. 


Robertshaw-Fulton Controls Co., 
Fulton Syiphon Div. 


Ross Gear & Tool Co. 
Schwitzer-Cummins Co. 
Sonotone Corp. 
The Sparks-Withington Co., 

Sparton Automotive Div. 
Stewart-Warner Corp. 
Taylor Dynamometer & Machine Co. 
Titeflex, Inc. 
Torrington Manufacturing Co. 
Vickers Inc. 
Victor Manufacturing & Gasket Co. 
Waldes-Kohinoor, Inc. 
Wallace & Tiernan, inc, 
Waukesha Motor Co. 
Wayne Engineering Research Institute 


Webster Electric Co., Oil 
Hydraulics, Inc. 


Zoliner Machine Works 
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be turbo-props for medium and long distance routes 
by 1960, with the possibility of turbo-jets for long 
hauls if the air lines can agree on a particular design. 
He added the plea that builders reduce landing speeds 
and simplify the cockpit. 

A modification of the present Air Transport Asso- 
ciation formula for direct costs was shown by ex- 
amples to give an advantage to the future jet 
transport. G. 8. Schairer of Boeing Airplane Co. 
said that a 50 to 100 per cent increase in speed re- 
quired such a review of the basic cost formula, and 
he examined many of the points to be considered. 

Potential cargo volume in the 1960’s could be nearly 
four billion ton miles per year instead of the current 
‘4 billion, if the rate went down to nine cents per 
ton/mile from 30 cents at present. Cutting rates in 
half would multiply the volume ten times, according 
to Carlos Wood of Douglas Aircraft Co. He traced 
the developments here and abroad in engines and air 
frames suitable for various route lengths. 


. « » COST REDUCTION .. . 


The Atlantic City Motor Truck Co.'s cost reduction 
committee met again. This group, under the name 
of a non-existent company, first met at the 1954 Sum- 
mer meeting. Consensus was that variable costs are 
the key to savings in a small firm which buys majo: 
components for assembly. Goal was to double produc- 
tion after a bad sales year. Various aspects of manu- 
facturing expense were explored A make-or-buy 
program was instituted to look at the few high-dollar 
items out of some 5000 purchased parts. Automation 
and modernization in such a small plant should be 
based on overall departments, rather than on indi 
vidual machines or production items. The panel 
pulled no punches in highlighting the conflicts be 
tween departments, causing many a wry smile. Led 
by C. L, Hecker of Oliver Corp., the panel included 
J. E. Adams, White Motor Co.; R. E. Cross, Cross 
Co.; L. E. Commings, Deleo Products Div.; J. F. 
Jones, Hudson Motor Car Div.; M. F. Macauley, 
Steudebaker-Packard Corp.; T. H. Morrell, Oliver 
Corp.; H. A. Williams, Eaton Mfg. Co.; and F. J. 
Zielsdorf, Oliver Corp. 

Advantages of automation, stated W. C. Newberg 
of Dodge Div. of Chrysler Corp., often are measured 
in terms other than direct savings in dollars. Ex- 
amples in his paper included savings in floor space. 
greater safety, improved quality, and greater produc- 
tion rates, as well as more efficient use of manpower. 
In fact, he said, the overall effect of automation prob- 
ably will be to increase total employment. 

Similar experiences at Ford Motor Co. were related 
by G. G. Murie. He was frank to list some disadvan- 
tages of automation, and to consider how Ford over- 
comes them. 


. +» ENGINES, FUELS AND OILS... 


A glimpse at a gas turbine regenerator for auto- 
motive use was given by A. H. Beaufrere of Ford 
Motor Co, The heat exchanger Ford is testing is the 
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SAE Officers 
for 1955 


President 
Carl George Arthur Rosen, Caterpillar Tractor Co. 


Treasurer 
B. B. Bachman, Autocar Div., White Motor Co. 


Vice Presidents 


Air Transport—R. Dixon Speas, Consultant 

Aircraft—james D. Redding, Westinghouse Electric Corp 

Aircraft Powerplant—F. E. Carrol, jr., United Aircraft Products, 
Inc. 

Body—H. S. Kaiser, Pontiac Motor Div., General Motors Corp 

Diese! Engines—Fred A. Robbins, Koppers Co., Inc. 

Engineering Materials—W. Paul Eddy, jr., Pratt & Whitney 
Aircraft Div. of United Aircraft Corp. 

Fuels and Lubricants—john F. Kunc, jr., Esso Laboratories 

Passenger Car—Robert F. Kohr, Ford Motor Co 

Production—Paul A. Miller, Ford Motor Co 

Tractor and Farm Machinery—Trevor Davidson, Bucyrus-Erie 


Transportation and Maintenance—Robert Gardner, American 
Trucking Association 
Truck and Bus—R. C. Norrie, Kenworth Motor Truck Corp. 


New Councilors 


M. C. Horine, Mack Mfg. Corp.; M. P. Jolley, Canadian Acme 
Screw G Gear, Ltd.; and W. G. Nostrand, Winslow En- 
gineering Co 





matrix type which rotates slowly between compressed 
intake air and exhaust. He said the sealing problem 
is not formidable, but declined to give details. The 
engine itself is the free turbine type, with the com- 
pressor turbine and the driving turbine not connected 
mechanically. Pressure ratio is four to one, he said. 

Diesel engine performance demands will promote 
turbo-supercharging for both four and two-stroke 
engines, said C. G. A. Rosen. Efficiencies increase 
and fuel quality is less of a problem, he added. He 
reported on some ignition experiments, and said this 
was a field open to further exploitation. 

Detailed descriptions of two new V-8 engines were 
given in papers by R. F. Saunders of Chevrolet Motor 
Div., and C. B. Leach and E. L. Windeler of Pontiac 
Motor Div. (See AUTOMOTIVE INDUSTRIES, Nov. 1, 
1954). Both papers illustrated a sharp reduction in 
the number of cores for casting the blocks and heads. 
There are no flanges projecting into the center area 
at the top of the blocks; green sand forms the entire 
surface. Only external core surface is the rear one. 
Pasting and nailing are virtually eliminated. Nine 
major and three minor block cores are used by Chev- 
rolet; only eight for Pontiac. Chevrolet uses 131 Ib 
of sand; 158 for Pontiac. 

Turbine power for large tractors and earthmovers 
of 300 hp and over should be considered well, said 
C. E. Frudden of Allis Chalmers Mfg. Co. Reduced 
space requirements could make this type of power- 
plant attractive, he said. Lack of engine braking is 
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not a handicap, he explained. On tractors in general, 
he called for an industry-wide program to standardize 
on attachment of implements. 


Fuels and lubricants problems of current moment 
were outlined by several speakers. In a tribute to the 
cooperation which the automotive and petroleum in- 
dustries have exhibited for so many years, T. A. Boyd 
of General Motors Corp. traced the progress to the 
SAE’s activities and of the Coordinating Research 
Council for the past 40 years and more. He listed a 
number of areas where problems still need to be 
solved: combustion deposits; lubricating oils for lower 
octane requirements; gasoline storage; oil stability 
testing; wear; boundary lubrication; exhaust gas 
analysis; correlating molecular structure with phys- 
ical properties; and mechanism of combustion. 


Among the specific problems was vapor lock, dis- 
cussed by D. P. Heath and R. H. Thena of Socony- 
Vacuum Oil Co. -Mr. Heath called for more volatile 
fuels to save American motorists an estimated $100 
million annually. He said changes should be made in 
Government and ASTM gasoline specifications, to 
bring this about. More careful design of fuel systems 
will be required to overcome vapor lock tendencies 
with more volatile fuels, he said. The current Reid 
vapor pressure method of measuring vapor-locking 
tendencies is inadequate, he added. 


Sludge suspension in detergent oils was investigated 
and reported by R. L. Willis and E. C. Ballard of 
Du Pont. Laboratory and road tests showed the new 
nitrogen-containing polymers to be effective at low 
temperatures; the reason was shown to be insensi- 
tivity of this type of detergent to water. 

Knock tests based on composition of gasoline and 
oil were reported in a paper by C. L. Fleming, Jr., 
N. V. Hakala, L. E. Moody, R. W. Scott and C. O. 
Tongberg, all of Esso Laboratories. Increased vola- 
tility fuels and multi-viscosity lubricants reduce the 
octane requirements. Compression ratios of 9.5 or 
10 to 1 would be feasible on 98-99 Research Octane 
fuels when fuel and oil have these features, they 
reported. 

Abrasive wear tests on piston rings in engines, 
using controlled particle size, were reported by C. E. 
Watson, F. J. Hanly, and R. W. Burchell of the Cali- 
fornia Research Corp. They used a fast, accurate test 
method, in which the rings were irradiated and de- 
tection equipment was used to eliminate tearing down 
the engine. 


++ CARS AND TRUCKS... 


Discussing future passenger cars, several speakers 
agreed that there is no prospect for abrupt changes in 
current trends. Maurice Olley, Chevrolet Motor Div., 
saw no radically smaller cars. Increasing use of 
accessories such as power devices will counterbalance 
use of lighter materials, to maintain or possibly re- 
duce slightly the average weight of 3250 lb held since 
1935. Expressways will call for cruising gears, and 
will demand more attention to riding qualities. Mr. 
Olley questioned the floating ride, and listed boredom 
as one of the greatest hazards of future driving. 
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Three types of passenger cars may emerge shortly, 
said H. E. Chesbrough of Chrysler Corp. He listed 
the long-distance cruiser, the urbanite general pur- 
pose car, and the sports car. For expressway driving 
a six-passenger cruiser might reach 300 in. overall 
length. It could have a smaller engine, and feature 
electronically controlled steering and stopping on 
suitable highways. Seats would be moveable, and 
structural glass could allow a transparent roof with 
an electrostatic method of making it opaque. A four- 
passenger utility car for shopping would feature 
smaller size and good acceleration, he said. Sports 
ear predicting he left to the audience. 

Commenting on the mechanics of body designing, 
Mr. Chesbrough called for simpler procedures for get- 
ting from the wash drawing to the die model. He 
proposes a pantagraph-type device for transcribing a 
clay model to working drawings. 

Agreement between engineer and stylist was reached 
on at least one session, at least in theory. Raymond 
Loewy took aim at nearly every sacred cow of 1955 
automotive styling. If his shots hit home, at least 
they did so with wit and honesty. Earle MacPherson 
of Ford Motor Co. explained the kind of attitude that 
management must develop in creative people. He said 
some of today’s executives allow business to override 
creativeness; tomorrow’s managers who will be deal- 
ing with creative people should come from the creative 
ranks, and top management will have to train them 
in business disciplines. 

Plastic truck bodies received concerted attention. 
Authors reported on actual experiences in building 
van delivery bodies, trailers and trailer liners, and 
tank trailers. 

The conservative truck and bus makers will make 
no radical changes in the near future, according to 
C. A. Lindblom of International Harvester Co. Eco- 
nomics of mass production may set a limit to the size 
of components as well as vehicles such as off-highway 
trucks. In the first case, we may expect more dual 
powerplants, for instance, when higher power is 
needed. Major problems now concern transmissions 
and lubricants, he stated. Quite specifically he out- 
lined concepts of three classes of trucks and buses. 
For general use, the %4-ton pickup truck will gross 
2500 Ib, have 100 hp, and offer greater part-throttle 
economy. Styling will more closely approach the pas- 
senger car. 

For city service, Mr. Lindblom spoke of smal] high- 
rpm engines in standing-drive and COE low entrance 
trucks, some even eight-wheelers with two steering 
axles for congested area service. Transit buses will 
emerge as trains, perhaps with their own right-of-way. 

Highway hauling on the 25,000 miles of expressways 
expected in the next 25 years will call for two and 
three-trailer rigs up to 126 ft long and 160,000 GWYV. 
Off-highway vehicles have about reached their largest 
economical size, he added. 

The opposite view on power plants was taken by 
Orville A. Brouer of Swift & Co. He predicted gas 
turbine-powered trucks in the not-too-distant future. 

(Continued on next page) 





. +» MATERIALS... 


A new high-temperature alloy for jet engines, GMR 
235, is a nickel base alloy reported on by D. K. Hanink 
F, J. Webbere and A. L. Boegehold of General Motors 
Research Laboratories. It was said to equal in pe 
formance many current alloys containing much highe1 
percentages of strategic materials. 

Methods of measuring residual stresses were re 
viewed in some detail in a paper by J. A. Halgren 
T. C. Huang and E. I. Blount of International Ha: 
vester Co, Means to control several types of residual! 
stresses were outlined by George Sachs of Syracus¢ 
University. He included an extensive bibliography on 
the subject. O. J. Horger of Timken Roller Bearing 
Co, discussed means of correlating residual stresse 
with performance of bearings. Fatigue tests of mild 
stee| members of various kinds were reported b 
©. W. Gadd, J. O. Anderson and David Martin of 
General Motors Research. They assembled data or 
flexure and torsion of a 444 by 5-in. Diesel crankshaft 
and concluded that normalized shafts proved almost 
as strong as the original heat treat; advantages 
higher hardness 4140 steel over 5046 steel non-rolled 
were not evident, they reported. 


. « » MANUFACTURING . . . 


vent under certain conditions. A paper by R. F. 
Thomson and D. K. Hanink of GMC Research Labora- 
tories, E. B. Etchells of Chevrolet and K. B. Valentine 
of Pontiac gave test data on the GMC Aldip process 
and described the hot dip method presently used at 
Pontiac. 

Chevrolet also uses the process, they explained, 
and Thompson Products and Rich Mfg. Co. 
censed to develop and use it. 


are li- 
Pre-coating parts 
with aluminum before dipping in hot flux promises 
economies in the future, they added. 

Blades for jet engines received considerable atten- 
tion. Differing processes for making blades, buckets 
and vanes used at Thompson Products, Inc., were ex- 
plained by A. T. Colwell. These include forging, in- 
vestment casting and powder metallurgy. He showed 
pictures of an automated broach, and polishing ma- 
chines designed at Thompson to blend-in the edges 
ind radii at tip and root, and longitudinally polish 
the blade. He also reviewed new materials for making 
blades (see abstract) 

Softer compressor blades for J-47 engines were 
recently instituted by General Electric Co. The paper 
yy E. M. Phillips and R. E. Weymouth detailed the 
advantages of increased damping capacity, resistanc: 
to stress corrosion cracking, improved impact strength, 
and easier heat treating and machining, using type 


Aluminum coating on exhaust 


intake valves 103 stainless of 
was reported to increase durability by at least 100 per to 32 


Dh 


Rockwell C 26 to 20, instead of 42 


A Diesel Injection System with New Features 


gee years of development work 


have been required to achieve sat 


isfactory solutions to all of the prob 


By S. E. Miller and T. D. Hess 
American Bosch Arma Corp. 
fuel for starting; torque-control gov 


erning; and adaptability to eight-cy! 
inder engines. The PDA pump 


and the supply pump have been de- 
leted in order that the metering proc- 


ess may be more easily followed, The 


lems of a design to include econom) a new camshaft-speed pump incorpo 


cally: spill metering; automatic, man- 
ual, or fixed timing; flange, base or 


Fig. 1—Filling stroke of the PDA Diesel injector pump 


rating all of the above features. 


entire pump is filled with fuel, which 
delivered from the final stage filter 


In the pump cross section shown in at a pressure of five to 10 psi and 
shank mounting; 100 per cent excess Fig. 1, some of 


governor parts which serves to supply the engine’s 
requirements as well as to lubricate 
all moving parts of the pump. A rotor 
shaft comprised of a metering sec- 
tion A, a pumping section B, and a 
distributing section C, rotates within 
a distributing head D. A _ control 
sleeve E, fitted to the metering sec- 
tion, controls the metering and injec- 
tion timing of the pump. The plung- 
ers F, with their shoes and rollers G, 
all turning with the rotor shaft, are 
forced into reciprocating motion by a 
symmetrical internal cam H. 

Fig. 1 shows the beginning of the 
filling stroke as the plungers start to 
move apart. The fill ports are open 
the entire time of the plunger filling 
stroke, which allows the use of very 
low supply pressures. As the plungers 
reach the end of the filling stroke, the 
fill ports close, and with further shaft 
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rotation the plungers start moving 
toward each other to begin the injec- 
tion stroke. At this point in the cycle 
4“ rotor metering slot is in registry 
with a sleeve port which permits the 
fuel to spill back into the sump dur- 
ing the initial plunger acceleration. 

Because of the angularity of the 
shaft slots, the actual quantity of fuel 
injected will be reduced if the sleeve 
is moved upwardly, or increased if 
the sleeve is moved downwardly. Up 
and down movement of the sleeve, 
therefore, is used to control the injec- 
tion quantity. In addition, if the 
sleeve is turned through an angle in 
either direction, an injection timing 
change occurs without change in me- 
tered quantity. It should be noted 
that filling of the pump is accom- 
plished through a sump adjacent to 
the distributing portion of the shaft, 
while spill occurs in the governor por- 
tion of the housing at the metering 
section of the shaft. In this way a 
minimum disturbance of the filling 
function by the spilling of the fuel is 
effected. 

The governor used is of the simple 
ball and single-cone type as shown in 
Fig. 2. In this design the governor 
cone is carried directly on the meter- 
ing sleeve, thus eliminating any con- 
necting linkages between the govern- 
ing element and the metering element. 

The governor is driven from the 
pump drive shaft through splined 
members A, which in turn drives the 
ball cage through a shock absorbing 
member B, which isolates engine tor- 
sional vibration. Six balls C, driven 
by the ball cage, bear against the 
thrust bearing D and the cone E, 
forcing the cone and the integrally 
mounted metering sleeve to the right 
with speed increase. The fulcrum 
lever F cooperates with the sleeve by 
means of a pin G confined by a slot H 
in the metering sleeve. The outward 
end of the fulcrum lever carries the 
governor tension spring K which con- 
nects with the manual operating 
shaft J. 

The governor is shown in the idling 
position with the spring carrier bear- 
ing aganst the idle screw L, with the 
high speed stop screw adjustment M 
just to the right. The full load fuel 
adjustment screw N carries the re- 
silient stop P used for torque control, 
and spring capsule R which provides 
automatic 100 per cent excess fuel 
delivery for starting when the manual 
operating shaft is in full speed posi- 
tion. This excess starting fuel con- 
trol is set to operate only in the speed 
range of 0 to 500 rpm, and excess fuel 


Fig. 2—Governor of 
the PDA Diesel in- 
jector pump 


cannot be provided at higher speeds. 

We have seen that an axial move- 
ment of the sleeve provides continuous 
metering of the fuel and that angular 
movement of the sleeve provides a 
continuous change in injection timing 
without affecting the metering func- 
tion. The basic PDA pump has fixed 
injection timing accomplished by the 
installation of a fixed pin which pre- 
vents any angular movement of the 
metering sleeve. Replacement of the 
fixed pin with an adjustable pin al- 
lows external manual adjustment of 
the injection timing through a total 
range of five cam degrees. 


Automatic timing also may be pro- 
vided as shown in the figure by using 
engine intake manifold air speed 
sampled by a smal] venturi connected 
to a diaphragm operator which is 
linked to the injection timing lever 
and movable pin. Since the force nec- 
essary to rotate the metering sleeve 
slightly, to effect a change in injection 
timing, is only the friction force of 
the lapped sleeve on the rotating shaft, 
very small pressure differences are 
required to insure proper functioning. 
Entirely obviated is the need to vary 
timing by interposing in the pump’s 
drive a mechanism powerful enough 
to oppose the working forces. 


Air and Heavy Vehicle Suspensions 


By ROY W. BROWN 
The Firestone Tire & Rubber Co. 


TEEL springs will deflect a con- 
- stantly increasing amount as load 
is added. Air springs will maintain a 
constant deflection irrespective of 
load variation when automatically in- 
flated through a valve connected to 
the body and to the axle. 

It has been shown that deflection 
of the suspension as loaded determines 
the mathematical relationship of dis- 
placement, velocity, acceleration and 
frequency at which the load will oscil- 
late when deflected from its static 
position and released. Suspension 
stiffness may be evaluated in terms 
of frequency for any type suspension 
on a common basis for very large as 
well as very small loads. The air 
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spring stiffness does not increase 
appreciably with small loads, while 
the steel spring becomes very much 
stiffer, transmitting much more of the 
road shock with increased damage to 
the material being transported. 

Air springs have been mae for 
25,000-Ib loads and may be made 
much larger if desired. A small air 
valve mounted on the body and con- 
nected to the axle will keep the larg- 
est air spring inflated to its optimum 
mid-position. Thus, constant spring- 
ing for heavy vehicle variable loads 
has been attained. 

Some fifty experimental air spring 
suspensions have been installed and 
tested on industrial trailers, rail cars, 
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motor coaches, passenger cars and 
heavy military vehicles. Such diversi- 
fied application has developed per- 
formance characteristics, serviceabil- 
ity and design requirements far be- 
yond the drawing and laboratory 
stage. 

Compression, expansion and flow 
characteristics of air have been ex- 
tensively worked out and are com- 
monly available in the technical liter- 
ature. Hence, discussion here may be 
confined to effects on the basic prop- 
erties, volume, damping, inflation and 
effective area caused by deflection of 
the air containing device as applied 
to the vehicle suspension. 

A flexible bellows of reinforced 
nylon tire cord construction, Fig. 1, 
contains air under pressure and there- 
by is capable of elastically supporting 
a load. The bellows is connected to a 
reservoir. Control valves to obtain 
“Shock Absorber” or anti-roll effect 
may be positioned between the reser- 
voir and the bellows. 

Performance of this simple system, 
Fig. 1, has been analyzed mathe- 
matically and substantiated experi- 
mentally. Briefly, for the theorist, 
pertinent values of load, deflection, 
effective area, volume, natural fre- 
quency, spring rate and reservoir size 
for the bellows shown are given in 
Fig. 2. 

Inadequate damping (shock absorb- 
er effect) is the most limiting sus- 


pension factor on today’s fast over- 
the-road heavy vehicles. 

Air as a suspension medium makes 
it feasible to provide extensive damp- 
ing by controlling the back and forth 
air flow from the air spring bellows 
to its reservoir. Damping tends to 
minimize continued oscillation of the 
body following the wheels passing 
over a road obstruction. 

Fender clearance, attachment of 
drive, brake and steering actuating 
mechanism and maintaining wheel 
motion with fixed relation to the chas- 
sis place a definite limit on wheel 
travel. Experience has shown that 
eight in. wheel travel can accomplish 
the major suspension objective with- 
out interfering excessively with basic 
wheel positioning functions. The 
problem is how can the suspension 
design utilize available wheel travel 
most effectively? 

The optimum position for the wheel 
is mid travel at all loads. This can 
be accomplished with air by increas- 
ing the air pressure as the load is in- 
creased. A valve with dash pot and 
overtravel connected between the 
body and the wheel structure will 
admit and exhaust air with different 
loads, automatically keeping the wheel 
in mid position at all loads. 

All suspensions must drive, brake 
and steer the vehicle in an acceptable 
manner before consideration can be 
given to improved elastic support of 


the load. Many axle positioning ar- 
rangements have been used, especial- 
ly in Europe on passenger cars. It is 
feasible now to procure, for a few 
cents premium, rubber rod end bush- 
ings which will last the life of the 
vehicle. Such bushings solve the sec- 
ondary vibration and the lubrication 
problems in a definite and desirable 
manner. Hence, the future may see 
the heavy vehicle follow the passen- 
ger car to better and still better wheel 
positioning mechanisms. 

“Soft” springs which permit ex- 
cessive bottoming cause very high ac- 
celerations when the axle strikes the 
frame or bumper. Hence, the success- 
ful use of soft springs requires pro- 
vision for greater wheel travel. The 
air spring has a marked advantage 
here in that automatic inflation makes 
all wheel travel provided in the chas- 
sis design continuously available irre- 
spective of load variations. 

Location of springs on the vehicle 
is an important factor in suspension 
performance. The high and wide 
apart axiom results in improved body 
roll under severe cornering conditions. 
Thus, the suspension stiffening effect, 
cost, weight and complicated attach- 
ment of “sway bars” may be avoided. 

Air spring bellows of one, two o1 
three convolutions provide travels of 
3.75, 7.50 and 11.25 in. Load capacity 
is limited only by ability to install 


the required diameter. Softness or 








eo Centret welve 


frame cress member 
siesed te retain Gite 
Bellows reservoir 


Fig. 1, above shows essentials of air 
spring vehicle suspension. Different 
arrangements are required for vari- 
ous axle and wheel positioning de- 


Fig. 2, at right, gives basic suspension de- 
sign data for air spring bellows as illustrated 
in Fig. 1. Velwes of each characteristic may 
be used to best meet specific requirements. 
Wide selection may be made from a small 
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low rate can be provided beyond the 
structural limitations of metal 
springs. All these with light weight 


and low cost provide plus values 
meriting serious heavy vehicle sus- 
pension redesign. 


New Material Developments in Turbine Blades 


By A. T. COLWELL 
Thompson Products, Inc. 


Reinforced Plastic Blades 


f bs KEEP abreast of new materials 
and manufacturing techniques, 
Thompson Products have been study- 
ing plastic blades for the past eigh- 
teen months. Although the develop- 
ment is still on an experimental basis, 
the third stage of a compressor rotor 
was bladed with the fibrous glass- 
reinforced blades. This development 
originated with the idea of finding a 
fast and cheap method of making 
prototype blades. A 100-hour run at 
rated engine speed was successfully 
completed on the rotor. Inspection of 
the blades after disassembly from the 
rotor showed that they were in ex- 
cellent condition. There were no signs 
of erosion or impending failure, and 
this test indicates continuation of the 
development. 

Fibrous glass-reinforced plastics 
are non-critical materials. Also, the 
plastic blade has a relatively high 
damping capacity which keeps the 
stress low and the blade less sus- 
ceptible to fatigue failure. Lightness 
improves acceleration characteristics 
of the engine because of the resulting 
lower moment of inertia, and start- 
ing torque also is reduced. 

The plastic material exhibits prac- 
tically no creep, thereby minimizing 
chances of stress rupture. In spin pit 
tests at 110 per cent overspeed for 
15 minutes there was no measurable 
creep on a 30-in. diameter installation 
(disk plus plastic blade). This com- 
pares with steel blades that grew 
0.001 to 0.002 in. during the same 
type of test. The plastic material’s 
strength-to-weight ratio is about 
three times that for a compressor 
blade steel. Relative to its mass, the 
plastic’s impact strength is equal to 
that of compressor blade steel. 

Disadvantages of the plastic blade 
are its non-isotropic strength prop- 
erties. Also, the blade will be difficult 
to inspect adequately. 

It is now possible to produce fibrous 
giass-reinforced plastic materials 
with the ability to withstand 500 F. 
The blades in the 100-hour test ran 
at about 300 F; however, in the fore- 
seeable future, phenolic-impregnated 
fibrous glass plastics may be able to 


withstand approximately 700 F for 
about 10 hours in a compressor blade 
application. This would indicate fav- 
orable progress in increasing the tem- 
perature limitation of the material. 

The molding job for the compressor 
blade is more difficult than the usual 
procedure for forming reinforced 
plastics. Closer control is required in 
die design, of pressures, temperatures 
and pre-layup phases. Experimental 
results to date have been excellent- 
dimensional uniformity and fine sur- 
face finishes are obtained. The mold- 
ing process begins with the dry layup, 
which approximates the shape of the 
blade. The laminations, cut from 
phenolic-impregnated fibrous glass 
cloth, are held together mechanically. 

The layup is placed in a male-and- 
female heated die arrangement in 
which it is subjected to a pressure 
forming cycle. When the molded part 
is removed it is about 90 per cent 
complete. At this point, the blade is 
to size and shape. Dimensional con- 
trol is excellent. A post curing oper- 
ation is then required for the resin in 
the blade to impart the necessary 
strength properties. 


Cermets 


Sustained effort is being put into 
the development of cermets for buck- 
ets and nozzle vanes. At present the 
product appears to have properties 
for developing a bucket that will 
operate in the 2000 F range, and it 
will be thoroughly evaluated in the 
jet engine test stand now being built, 
along with other engine materials. 
Nozzle guide vanes have completed a 
100-hour engine test with encourag- 
ing results—vanes are more easily 
made than buckets. 


Titanium 


Electrolytic and thermal processes 
are being tried to replace the Kroll 
process, which is the only process at 
present for producing sponge. Tita- 
nium must be alloyed for successful 
use, and some of the alloys have been 
more troublesome than others. 

It has been found that titanium 
generally requires approximately 30 
per cent greater delivered force to 
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effect the same flow pattern as com- 
pared with steel. This necessitates 
careful selection of die block size and 
hardness. Even so, die life is con- 
siderably lower. Die sinking is more 
critical in that the finish is a con- 
trolling factor. 

Generally speaking, lower tempera- 
tures are employed for forging tita- 
nium than are usually employed for 
the stainless Temperature 
range is also more closely controlled 
in order to minimize grain coarsening 
and the formation of a hard, brittle 
oxide layer which is known to impart 
brittleness to titanium. Since no eco- 
nomical atmospheres have been intro- 
duced to the industry as yet, we em- 
ploy air atmospheres, using electric 
furnace heating exclusively. 

Thompson employs lubricants which 
were developed by our research facili- 


steels. 


ties, and we have since made arrange- 
ments to secure these mixtures from 
commercial companies. The best lubes 
developed to date are still not com- 
pletely satisfactory, and research is 
still in progress to secure better type 
lubricants for the forging 
operations. 

We use centerless ground bar stock 
to insure satisfactory surface quality. 
To further insure quality, we employ 
a stress relieve operation on slugs, to 
prevent thermal stress cracking at 
the cut surfaces prior to any forging 
operations. The slugs are prepared 
for the flattening operations by the 
extrusion process, or gather upset. 

With our present forging tech- 
niques, we have found little differ- 
ences in processing the various grades 
of titanium alloys. However, with 
some of the more recent alloys, such 
as Ti 140A and the MST 5Al1 4V, we 
have discovered that a greater lati- 
tude of forging temperatures is per- 
missible without encountering grain 
coarsening and formations of hard, 
brittle oxide layers. 


various 


Machining Techniques 


The greatest amount of research 
has been expended in the field of 
broaching. We have found that much 
greater rigidity in fixturing is re- 
quired plus the use of slower broach- 
ing speeds. The average speed for 
broaching of titanium is 10-12 fpm, 
while the speed for broaching the 403 
stainless steel is 28-30 fpm. Broach 
insert materials and coolants are im- 
portant details in this work. 

Final trimming operations on the 
airfoil edges must be done at com 
paratively low temperatures to pre- 
vent edge cracking. 
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One of the HyPowermatic heavy duty bed type milling machines 


peterson is the new name 
given to the latest line of heavy 
duty bed-type milling machines, The 
machines are equipped with auto- 
matic two-way table feed cycles and 
infinitely variable feed rates, and are 
designed for continuous operation on 
medium to larger size parts. Much 
heavier and more powerful than the 
superseded models, these machines of- 
fer cutting capacity up to 50 hp and 
spindle speeds up to 2000 rpm. They 
will handle conventional milling or 
climb milling cuts with either high 
speed steel or sintered carbide mill- 
ing cutters. 

Standard machines, designated the 
300, 400 and 500 series, are built in 
plain and duplex styles in forty-two 
sizes of each, from No. 307-1838 (36 
in, table travel, 7% hp) to No. 560- 
2614 (168 in. table travel, up to 50 
hp). 

The HyPowermatics feature inter- 
mittent, dog controlled automatic 
table cycles. Feed rates may be in- 
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finitely varied throughout their range 
of % to 100 or 150 ipm, by means of 
a feed rate selector dial. The table is 
driven by a new type of unit named 
Hydramech. This unit, enclosed with- 
in the bed, consists of a hydraulic 
motor with an infinitely variable ar- 
rangement, driving a worm and ual 
worm wheel which in turn drives twin 
vertical pinions engaging the table 
rack. Anti-friction bearings through- 
out, automatic pressure lubrication 
system, and a built-in backlash elimi- 
nating divice are other features. 

Quick positive starting and stop- 
ping of spindle rotation is obtained 
through two hydraulically operated 
multiple disk clutches. Both are actu- 
ated from the spindle start-stop lever 
at the operator's station. Also in- 
cluded in the control group are the 
four-position directional control lever 
to provide engagement of the table 
feed and rapid traverse (right and 
left), the table stop, and automatic 
spindle stop levers. 


Sixteen spindle speeds can be ob- 
tained through change gears and a 
back gear combination. A choice of 
nine ranges of spindle speeds are 
available. The highest group ranges 
from 50 to 2000 rpm for 300 Series 
spindle carriers, 30 to 1200 rpm for 
400 Series spindle carriers and 20 to 
800 rpm for 500 Series spindle car- 
riers. 

Plain HyPowermatics are equipped 
with the rectangular Dynapoise over- 
arm, 

Lubrication of the principal units 
is completely automatic and inter- 
locked. Coolant equipment incorpor- 
rates a three-way switch, offering the 
operator a selection of continuous 
flow or automatically on and off with 
the starting and stopping of the spin- 
die rotation. Chip wipers underneath 
the table push accumulated chips to 
the large chip compartments at each 
end of the bed. The Cincinnati Mill- 
ing Machine Co. 


Cirele 56 on posteard for more data 
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Wet Dust Collector 


WET-TYPE dust and fume collector 

is being produced in a selection 
of models for a variety of industry- 
wide applications. It consists of a 
cylindrical drum with a series of 
cones and baffles. Water, supplied by 
a direct driven pump, cascades down- 


Van-Truer dust collector 


ward within the collector. This ac- 
tion produces a series of closely re- 
lated water curtains through which 
the dust-laden air is filtered in its 
upward travel. A double row of mois- 
ture eliminators, fabricated in con- 
venient handling size, are mounted 
above the washing chamber. Access 
doors are provided in the housing for 
inspection of eliminators and wash 
chamber. 

Dust and fume laden air are in con- 
tinuous fluid contact during the up- 
ward flow. It is claimed that the 
baffle design sets up a cyclonic wash- 
ing action and turbulence, separating 
the wet dust and carrying it to the 
sludge tank below. Saturated air 
continues up through two-stage mois- 
ture eliminator and emerges com- 
pletely dry. The flat bottom serves as 
a settling tank from which the water 
is recirculated. A chute type of clean- 
out is provided for easy hand clean- 
out. 

It is stated that this dust collector 
is also made with a flight conveyor 
for ejecting sludge into a container. 
Various models are engineered for 
truss-suspension, floor-setting, or erec- 
tion on roofs. Van-Truer Company, 
Ine. 
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Brake Cylinders Machined Rapidly 


A special machine mills, core drills, drills, reams, chamfers and taps 288 master-brake 
cylinder rough castings per hour gross. I? is a 10-way seven-station 72-in.-center-column 
hydraulic-teed machine equipped with a 72-in.-diameter automatic power-driven index 
table, complete with shot bolt and table hold-down clamps at rough and finish milling 
stations. Parts, loaded two per fixture, are automatically clamped and unclamped by 
@ power wrench with torque control. (Buhr Machine Tool Co.) 
Cirele 58 on posteard for more date 


Shaver Controls Speed Loading 


Air cylinder control on an improved model GCR Red Ring internal gear shaver 

machine provides fast advance and retract of the cutter . A handwheel at the 

tront of the cutter head allows the operator to advance the cutter with one hand while 

simultaneously orienting the cutter with the other hand into mesh with the work gear. 

This design replaces a former manual ronvletyre control. (National Broach & Machine 
o. 


Circle 59 on posteard for more data 
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S TREAMLINED appearance sets off the 
mechanical improvements in a 

newly designed series of large stamp 

ing presses. 

which the 

presses were designed are: conform 

Industry 


Two features around 
ing to Joint Conference 
specifications; and cleanliness of lay 
out with packaged controls. The 
presses follow JIC bolster, bed, die 
and slide area specifications and con- 
form to blankholder and plunger di- 
mensions. In this way, the maker 
points out, dies can be _ readily 
changed between presses and even be 
tween plants 

In addition, the presses are de- 
signed to be more easily equipped 


with loading machinery. The builde: 


assumes the responsibility for wiring, 
piping power and air line take offs 
and controls. These are all built into 
the frame. 

The line includes six presses cen- 
tered on single and multi-action de- 
signs for forming and drawing large 
stampings. The design effort was de- 
scribed as a cooperative one between 
the builder and the automotive and 
appliance industries. 

There are six new lines; three are 
single action, two are double action 
Each line 
frames, automatic 


and one is triple action. 
features heavier 
recirculating oil systems, manual and 
blankholder 
adjustments, choice of air or electric 
clutches and front-to-back shafts. 


motorized plunger and 


Presses Designed 


The SU-4, four point single action 
press is one of two underdrive models. 
Featuring low overall height for max- 
imum clearance, these presses also 
put maintenance on the lower level 
out of the way of production. The 
SU-4 counterbalances are in the slide. 
Side thrust is said to be at a mini- 
mum through the extra long gibs and 
connections. The TU-4 is a triple ac- 
tion four point version. In it the drive 
is direct through a motor with inter- 
locked air brake. Crankshafts drive 
both plunger and blankholder through 
a single toggle mechanism, for greater 
dwell. Other features include motor- 
ized holder adjustments, pre-stressed 
pull-down rods, and speeds up to 10 
strokes per minute. 

The fully enclosed S-4, four point 
single action press was designed for 
work with deep front-to-back dimen- 
sions. It features four main gears 
with eccentric gears on one side of 
each main gear. The 2000 ton mode! 
is shown. 


4 full eccentric single action press, 
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With Automation in Mind 


the SE-2, in the 250 ton size shown 
operates at up to 25 strokes per min- 
ute. It is double geared and is of four 
piece tie rod construction. These 
presses are available in sizes up to 
2000 tons. 
A double action eccentric two point 
press, the D-2, has air counterbalance 
cylinders built into the uprights to 
reduce crown height. Four piece 
shrunk tie rod construction is de- Cutaway illustrations 
signed for ruggedness and accurate of the new Bliss press 
; lines are from left to 
alignment. The deeper crowns include right below: models 
the bottom of the main gears. This SU-4, TU-4, S-4, SE-2, 
feature is said to add to the crown and at right model 
strength and simplify lubrication. D-2. 
Blankholder screw slides are mounted 
in the crown for increased rigidity. 
The double gears operate full eccen- 
tric and are symmetrically located. A 
pneumatic friction clutch operates the 
press at 10 strokes per minute. 
Not shown is the D-4 four point 
double action press with similar fea- 
tures. The complete line of presses 
was designed with the cooperation of 
the automotive and appliance indus- 
tries, according to the maker, E. W. 
Bliss Co. 
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EQUIPMENT 


For additional information, please use postage-tree reply cord on poge 8&9 


Mult-Au-Matic Line Completely Redesigned 


The 10-in., six-spindle model L Mult-Au-Motic 


bee L, Mult-Au-Matic is the latest 

version of the multi-spindle verti- 
cal chucking machine, of which there 
have been several successive models 
since its original concept in 1914, It 
is the third in the firm’s line of newly 
designed machine tools announced in 
recent weeks, 

Two outstanding features are the 
push-button control system, which 
facilitates head setting and tool ad- 
justment with a minimum of effort, 
and a completely new screw type of 
feed mechanism. The screw feed has 
a total available stroke of 16 in., and 
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offers more constant advance of the 
cutting tools to the work than pre- 
viously available. Also, since only th« 
required portion of the total stroke 
need be used, considerable time-sav- 
ing in the automatic cycle is accom- 
plished. 

An improved type of mechanism 
permits faster spindle carrier index. 
Index registry and a new type of 
spindle bearing mounting result ix» 
accuracies to a degree never before 
attainable in this type of machine. 

Selective feeds and speeds at each 
work station are made through the 


use of a new type of gear synchro- 
nizer. For example, in the 10 in. ma- 
chine, spindles may be geared to run 
up to 1000 rpm as the spindles on the 
carrier are indexed. 

The machines are of heavier con- 
struction, permitting input of up to 
150 hp. A full line of accessories is 
available, such as multi-purpose 
heads, drill heads, tapping heads and 
precision boring heads, Also, auto- 
matic loading devices, automatic gag- 
ing equipment and chip conveyors are 
included as extra items. 

The complete line of type L ma- 
chines is available in 10-in. size built 
with 6, 8, 12 or 16 spindles; 14 and 
18-in. sizes will be built with six or 
eight spindles. They offer 49 spindle 
speeds in two ranges: 55-500 and 
110-1000 rpm for 10-in. and 14-in. 
models, and 33-300 and 55-500 rpm in 
the 18-in. models. There are 73 feed 
rates per revolution of spindle speed. 
Ten-in. machines have two spindles 
per station. All machines have double 
index. Heads include plain vertical, 
universal, and double purpose, with 
4%-in. maximum cross travel. Single 
or multiple spindle drill heads are 
The Bullard Co. 
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available. 


Portable Welder 


IGHT-WEIGHT, heavy-duty portable 
L gun welders are engineered to 
speed production on large sheet metal 
and wire assemblies. Gun welder units 
are available in 30 to 100 kva capac- 
ities for either air or air-hydraulic 
operation on 220, 440 or 550-v power 
supplies. gun types are 
available for applications. 
Associated operating equipment in- 


Six basic 
special 


Scissor type portable gun welder 


cludes: water-cooled flexible cables, 
overhead suspended transformer with 
balancing arm, timing and contactor 
controls. Optional -features include: 
ball bearing suspension, extra long 
or retractable stroke, spring balance 
for maximum vertical movements, 
special jaws and electrodes. Peer 
Incorporated. 
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Novel Variable Speed Drive Is Ball Type 


Bh coe announced as the newest 
addition to a line of power trans- 
mission equipment, the Speed Varia- 
tor is now available in nine sizes, 
ranging from one-half to 10 hp at 
1750 input rpm. The new variable 
speed reducer has several unique 
features, including the following: 
Power is transmitted from the in- 
put shaft to the output shaft through 
alloy steel driving balls which are 
in pressure contact with disks at- 
tached to the two shafts. Relative 
epeeds of the two shafts are adjusted 
steplessly through a 9:1 range (from 
1/3 to three times the input speed) 
by changing the angular positioning 
of the axles on which the balls rotate. 
Coaxial input and output shafts ro- 
tate in the same direction, either 
clockwise or counter-clockwise. Speed 
is regulated by a simple manual ad- 
justment, with indicator, or by man- 
ual or power operated remote control 
devices. Cleveland Worm and Gear 
Co. 
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Checks Ball Waviness 


= Ball Wavometer is an inspec- 
tion instrument for measuring the 
waviness of balls from 1/16 to 1% in. 
in diameter. It shows the rms aver- 
age height of the irregularities in 
surface contour that occur from three 
to 100 times around a major circum- 
ference of the ball. The readings are 
shown by a meter for each of two 
wave-bands, in microinches. A range 
selector switch for each wave-band 
provides full-scale readings of 1, 3, 
10, 30, 100 and 300 microinches. An 
oscilloscope is furnished if desired, 
to show the general shape, spacing, 
and approximate number of waves 
in either wave-band. 
Development Corp. 


Micrometrical 
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Air Vise 


Vi-Speed Autovise model 663 features 
six by six in. jaws, backed with a 4% in. 
diameter push rod. Removable jaws open 
to eight in. on standard units. Spring 
return air cylinders have 19:1 retio on 
any line pressure to 150 psi, with three- 
in. air stroke. (Van Products Co.) 
Cirele 65 on posteard for mere data 


The Cleveland ball- 
drive Speed Variator 
was re-engineered from 
a Swiss invention, to 
fit American practices. 


Brake In Motor Housing 


BRAKE 
A _ multi-power, two- WINDING 
phase brake winding 
is super-imposed on 
the standard stator 
winding. One phase 
of the brake winding 
is connected to a sin- 
gle phase line during 
the braking operation. 
Second phase is perm- 
anently short-circuited 


PHASE 


dynamic brake 


l ;=seeane a-c 


motors now are available up to 


30 hp and larger sizes are being de- 
veloped. With no moving parts, this 
feature is built into standard frame 
single or polyphase induction motors. 

The braking action is a two stage 
process. Single phase current is super- 
imposed on the excitation phase of 
the multi polar brake winding pro- 
ducing dynamic braking torque down 
to it’s synchronous speed. Then the 
rotor feeds power into the short-cir- 
cuited phase of the brake winding 
continuing the braking action down 
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EXCITATION 


MAIN MOTOR 
WINDING 


to zero speed. The braking is smooth 
and continuous providing a rolling 
Since the brake winding is 
taken out of the circuit at zero speed 
there is no holding powtr. Unibrake 
dynamic braking can be built into 
all of the firm’s regular line of stand- 
ard motors, right angle and parallel 
gearmotors and mechanical variable 
speed drives. There are no limitations 
as to mountings, enclosures, electrical 
characterigtics, 
mechanical 

Eleetrie Co. 
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stop. 


speeds or 
modifications. 


special 
Master 
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Press to Trim Aluminum Forgings 


Hand Pushbutton 


[seenare as the 1PH1, an alumi- 
num-covered switch is designed to 


The M-H hand pushbutton for presses and 
similar equipment. 
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This 2000-ton press was 
designed to trim alu- 
minum forgings. It pro- 
vides continuous pres- 
sure over an unusually 
long stroke. For forg- 
ings varying greatly in 
size, it permits quick 
adjustment of the 
stroke length. Housing 
type machine is of 
pre-loaded tie - rod 
frame construction, for 
off - center loading. 
Break-through shock is 
controlled by the slide 
pressing against a 
cushion cylinder, which 
reduces the pressure 
setting by exhausting 
its volume through a 
fixed orifice. When 
the slide breaks 
through the work, the 
hydraulic system is de- 
compressed gradually. 
(Clearing Machine 
Corp., Div. of U.S. In- 
dustries, Inc.) 


Cirele 67 on posteard 
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fit into conventional FS and FD elec- 
trical boxes. It is 2% in. in diam- 
eter, providing a large target for easy 
manual operation and features a 
snap-acting spring which gives users 
a good “feel” of the pushbutton 
action, 

A neoprene gasket between the base 
of the switch and the mounting sur- 
face and a seal boot between the but- 
ton and plunger mechanism weal the 
switching unit from oil and other for- 
eign matter. Flutes and holes in the 
cover plate are provided for the 
escape of any chips, dirt or oil which 
may travel inward with the plunger. 

The switching unit has two double- 
break circuits—one normally-open and 
one normally-closed. A snap-action 
spring causes one set of contacts to 
break before the other set makes 
contact. 

Pilot duty rating of the switch is 
six amp normal and 60 amp inrush 
at 125 v ac; three amp normal and 


30 inrush at 250 v ac; 1.5 amp nor- 
ma] and 15 inrush at 480 v ac; and 
1.2 amp normal and 12 amp inrush 
at 600 v ac. Micro Switch, Div. of 
Minneapolis-Honeywell Regulator Co. 
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Air Line Lubricator 


gemma air line  lubricators 
employ a porous sintered bronze 
wick with a new clear plastic enclo- 
sure tube to provide two oil feed 
ranges—a high range using the enclo- 
ure tube and a low range with the 


enclosure tube removed. Three rings 


TYPE 
POROUS SINTERED 
sera seca BRONZE WICK 


CAST ALUMINUM 
HOUSING 


Keller improved lubricator 


on the wick provide a visual indication 
of the adjustable wick height in the 
air stream. 

Two orifice inserts reduce the rated 
air capacity for low airflow applica- 
tions, such as for lubricating pulse- 
type air cylinders or bearings. The 
insert with the larger hole provides 
a normal feed of oil when air is flow- 
ing at 75 to 80 per cent of air capacity 
with no orifice insert. The smaller 
hole insert provides oil feed at 35 to 
10 per cent of normal air flow. 

Lubricating oils from light spindle 
oil through SAE No. 10 may be used, 
including rust and oxidation inhibited 
oils in this range. Keller Tool Co. 
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SOME FAMOUS ENGINES EQUIPPED WITH 


SCHWITZER-CUMMINS 


_ TURBOCHARGERS AND 
) SUPERCHARGERS 


N POSITIVE DISPLACEMENT TYPE—EXHAUST DRIVEN TURBOCHARGERS 


Model 687-C—Hornischteger Corporation More than twenty-five years of research, intensive engineering, wide 
° pr ypeet ts «hy twe $C field experience and unexcelled manufacturing facilities are back of 
our product. 

Its excellent service record in tens of thousands of applications under 
the most severe operating conditions has established Schwitzer-Cummins 
turbochargers and superchargers as products of supreme worth. 

We build superchargers for trucks, busses, earth-moving equipment, 
power plants, submarines, in fact for all uses up to 800 hp. 

We can offer the last word in engineering assistance and the ability 
to produce efficiently. 


Model D-397—Caterpillar Industrial 
Diesel V-12. 


Model DIX6ES——Hercules Motor Corporation 

i | wit hwit h ° 

Model 135-DKBS—Waukesha Motor Company Diesel with Schwitzer-Cummins Supercharger 
with Schwitzer-Cummins Turbocharger. 





Mode! D-337—4 cylinder— 
Caterpillar Diesel. 


SCHWITZER-CUMMINS 
Also 
Supercharges Engines 
for 
MACK-INTERNATIONAL 
INGERSOLL-RAND 

AND OTHERS Model J8S-600—Cummins Engine Company, Inc. 


New High Speed Engine 











Other Schwttzyer- Cummins Products 


* OIL PUMPS + WATER PUMPS + COOLING FANS + CRANKSHAFT 
VIBRATION DAMPERS +» AUTOMATIC SHAFT SEALS + AIR STARTING 
MOTORS + THERMOSTATICALLY CONTROLLED FAN DRIVES 


Air Starting Motors and Thermostatically Controlled Fan Drives manufactured for and 
sold exclusively by the Bendix-Westinghouse Automotive Air Brake Co., Elyria, Ohie. 


SUPERCHARGER SPECIALISTS FOR OVER 25 YEARS 


Mode! HRBS-600—-Cummins Engine Com- 
pany, Inc. (Used also on HBS Series.) 


SCHWITZER-CUMMINS COMPANY 


1125 MASSACHUSETTS AVE. + INDIANAPOLIS 7, INDIANA 





Making TORSION BARS 


for New Passenger Car Suspension 


By Joseph Geschelin 


Perspective of the three initial 
operations on torsion bars. The 
ber end heating furnace is er- 
ranged in the background, feed- 
ing heated bars to the operator 
at the left. Here the end is upset 
to hex form in a Hill-Acme upset- 
ter. The bar then is transformed 
by a chain conveyor to the opera- 
tor at the right for restrike of 
the upset end. 


Immediately following upsetting 
of hex ends, the bers go through 
the furnace at left, (in the second 
iMustretion) then move by auto- 
mation—not installed at the time 
this photograph was taken—into 
the special Gogan die quenching 
machine in the foreground. 


light dramatically on the pioneer installa- 

tion of a unique torsion bar suspension 
system on several models of well-known makes. 
It marks the first radical change in suspension 
systems since the adoption of knee-action front 
suspension early in the '30’s. 

It will be of interest to our readers to learn 
that the system of four torsion bars—two sus- 
pension bars, two compensator bars—is being 
manufactured on an economical mass produc- 
tion basis by Maremont Automotive Products, 
Inc., in its specialized plant in Cicero, Ill. This 
plant was described some time ago (see Al, 
May 15, 1953) when it was in operation exclu- 
sively as a facility for producing torsion bars 
for military vehicles. The writer noted at the 
time that the know-how and specialized facilities 
initiated then should provide a valuable con- 
tribution to the automobile industry, if and 
when motor cars would employ a torsion bar 
suspension. (Turn to page 98, please) 


[ Ties cram of 1955 cars threw the spot- 


This is the specially designed Maremont twisting ma- 

chine for presetting the long, slender bars. After being 

twisted, the bars are loaded on the bar conveyor 

leading to the paint dip and drying oven in the back- 
ground. 
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STERLING introduced a new, amazing piston 





cted the new piston 


7 Manvtact STERLING 


CONFORMATIC’ 
PISTONS 


In 1956... there will be more! This quick 

acceptance by automotive engineers is a result of the 

demonstrable superiority of Sterling Conformatic Pistons. 

Sterling Engineers will be glad to show you how Conformatic 

Pistons can improve your engine’s performance. Conformatic eliminates 
cold slap, scuffing and frictional power losses... because it conforms 
exactly to the cylinder walls over the entire operating range. 

Your Sterling Engineer can give you complete details 

and arrange a test. 


Now LOW-COST 


RING LAND PROTECTION 


in Sterling CONFORMATIC Pistons 


Ring grooves lined with lightweight intra-cast steel inserts give 
Sterling Conformatic Pistons even longer life... greater efficiency. 
An optional feature for truck and passenger car pistons. “TRADE NAME REGISTERED 


STERLING ALUMINUM PRODUCTS INC. 
ST. LOUIS, MISSOURI 





AUTOMATION 
NEWS REPORT 
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AUTOMATIC CONTROLS 
PRODUCTION—VEHICLES—AIRCRAFT 











By Paul Kennedy 


DATA PROCESSING, CROSS-COUNTRY 


For the first time a manufacturer doing voluminous 
calculations is raising the speed of data transmission 
to that of the fast data reduction systems now avail- 
able. General Electric has joined electronically four 
scattered engineering and computing centers. 

Linked in the communications system are GE plants 
in Evendale, Ohio, where the computing center of the 
Aircraft Gas-Turbine Div. is using the huge Model 
701 data processing machine built by International 
Business Machines Corp. on three shifts daily; the 
Medium Steam Turbine, Generator and Gear Dept. 
at Lynn, Mass., the Large Steam Turbine-Generator 
Dept. at Schenectady, N. Y.; and fourth point in the 
hookup is IBM’s Technical Computing Bureau in New 
York where GE will rent a second 701 for an eight- 
hour shift daily. The link in this system duplicates 
sets of punched cards at these points by means of 
telephone, telegraph, or radio circuits. The Trans- 
ceiver hookup will handle up to 11 fully punched cards 
per minute. It augments a network of telegraphic 
equipment which GE has been using to deliver its 
problems and answers from turbine departments to 
the computing facility. 


C-W INTO ULTRASONICS 


Curtiss-Wright Corp., Wood-Ridge, N. J., says the 
applications of ultrasonics to a variety of industries 
is 80 promising that it has entered the equipment field. 
It will build and service a broad line of ultrasonic 
generators under license from Dr. Lehfeldt & Co. of 
Germany. A so-called Diatron drill is designed to 
cut holes of any shape without rotating movement. 
The drill employs an abrasive suspended in a liquid 
and distributed over the cutting soundhead in a thin 
film. Frequency is 25,000 cycles per second. A parts- 
washing device for delicate parts is being offered, as 
well as a laboratory unit for working out new tech- 
niques with various soundheads on different products, 
an internal flaw detector for quality control of sheet 
stock or fabricated parts, and a similar device for 
parts which can be tested only from one side. 


CONTROLS ROAD SHOW 


You may have seen the traveling display of voltage 
control equipment put on the road by Superior Elec- 
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tric Co., Bristol, Conn. The trailer-load of trans- 
formers, regulators, power supplies and other items 
is a permanent part of the firm’s service to users, 
manufacturers and distributors. 


SPERRY PRODUCTS EXPANSION 


An electric motor load measuring device called Pro- 
tectron will be put into production by Sperry Prod- 
ucts, Inci, “of Danbury, Conn. The device formerly 
made by Brinnel Co. warns machine operators when- 
ever the mechanical load and hence the electrical load 
exceeds a safe limit. 


CONSOLIDATED-PHILLIPS AGREEMENT 


Consolidated Engineering Corp. president Philip S. 
Fogg announced an agreement with Phillips Petro- 
leum Co. to manufacture and market nationally the 
latter firm’s continuous plant analysis and control in- 
struments. The Pasadena, Calif., firm will handle 
infra red gas analyzers, differential refractometers, 
ultraviolet analyzers, and oxygen analyzers. 


ELECTRODATA'S NEW OFFICE 


ElectroData Corp., computer affiliate of Consoli- 
dated Engineering Corp., has opened an eastern 
regional sales and service office in the Chrysler Bldg., 
New York City. Lloyd W. Cali has been named acting 
manager of the office. 


Combining @ standard press aad eight-station index table, 
Saginaw Steering Gear Div. assembies steering knuckles at 
1800 per hour. This setup provided a 50 per cent increase 
in production. Operator loads the parts in front of trans- 
perent guard, and assembled parts are unloaded auto- 
matically into a chute. Equipment by Air-Hydraulics, Inc., 
can be adjusted for slight variations in stock thickness. 
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Yes, 35 out of 37 engine manufacturers using 


— 


chrome rings specify Perfect Circle piston rings! 





Automotive engineers prefer Perfect Circles because Perfect Circle offers: 
1. Quality Control 2. Sound Engineering 3. Service 4. Experience 5. Proved Performance 
Perfect Circle Corporation, Hagerstown, Indiana; The Perfect Circle Co., Ltd., Toronto, Ontario 
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Rubber Parts Meet Close Tolerances 


Custom molded rubber parts hav- 
ing complex structure as shown can 
be produced in miniature with dimen- 
sional tolerances as close as +0.001 
in. by means of injection molding. 
Other shapes and designs can be made 
to customer specifications. Properties 
of the injection molding process per- 
mit greater quality control on these 


miniature rubber parts by eliminat- 
ing the flash found in compression 
molding and such secondary opera- 
tions as hand or machine trimming. 
Compounds of Neoprene, Buna N and 
Silicone synthetic rubbers can be 
injection molded for these applica- 
tions. Minnesota Rubber & Gasket Co. 


Circle 46 on pomeard for more data 


Flush Bolt Features Sealant 


A one-unit, sealing flush bolt called 
Bolt-O-Seal features the controlled 
confinement of a rubber sealing gland. 
It is based on the same principle em- 
ployed in the company’s Lock-O-Seal 
and other fastener sealing devices. 
There is said to be no loss of sealing 
due to cold flow. Memory factor of 
the rubber is always retained, as it is 
not deformed beyond its elastic lim- 


Carburetor Tilts 


Operation in vertical, horizontal or 
any tilt positions without a swiveling 
mechanism is possible with models H 
and HP diaphragm carburetors. De- 
signed specifically for power chain 
saw use, this dry type carburetor has 
a pressure sensing diaphragm admit- 
ting fuel directly to the engine. No 
fuel is admitted to the carburetor un- 
til the engine aspirates, The Tillotson 
Manufacturing Co. 
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Stainless Coupling 


This precision bellows coupling will 
join misaligned shafts of the same 
or different diameters, The stainless 
steel unit is for low torque require- 
ments. Standard shaft sizes are %, 
8/16 and % in. Either set screws or 
fixed pinning may be used. PIC De- 
sign Corp. 

Cirele 49 on posteard fer more date 


its. Metal to metal contact assures 
maximum strength. 

Standard sizes and styles seal gases 
or liquids up to a maximum of 50 
psi. For higher pressures specially 
ground bolts are furnished. The bolts 
are also available in titanium, and 
with many special rubber compounds. 
Franklin C. Wolfe Co. 


Circle 47 on pesteard for more data 


Transit Fabric 


A vinyl plastic coated upholstery 
fabric engineered for heavy-duty 
transportation seating, Fabrilite 
Transit Special combines flexibility 
over a wide temperature range with 
high abrasion resistance. The heavy 
coating of vinyl on a rugged sateen 
base is formulated with a non- 
migratory plasticizer and features a 
dry finish that minimizes soiling. 
Du Pont Co. 
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Hose Adapters 


The SFG connector for re-usable 
Hoze-lok fittings for hydraulic hose 
has a swivel nut on one end and male 
Dryseal pipe thread on the other. It 
permits installation where direct 
mounting would result in twisting of 
the hose. Tube & Hose Fittings Div., 
Parker Appliance Co. 

Cirele 51 on posteard for more date 
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and performance characteristics of 
Barcol heavy duty type YAR unidi- 
rectional motors up to 1/20 hp. Bar- 
ber-Colman Co., Small Motors Div. 


Steel Cutting Guide 2 


Relative machinability, using 
B-1112 as standard, of fast-cutting 
carbon, alloy and stainless steel is 
compared in new bulletin which also 
summarizes other principal charac- 
teristics of some 17 different analyses. 
Joseph T. Ryerson & Son, Ine. 


Fine Copper Strip 3 


Bulletin 5 presents genera! infor- 
mation on precision-rolled beryllium 
copper, phosphor bronze, nickel silver, 
chromium copper and copper strip to 
tolerances of +0.0001 and +0.0002 in. 
Penn Precision Products, Ine. 


Flowed-In Gasket 4 


Machines and tunnel-type drying 
ovens for applying synthetic gaskets 
to parts spinning in a chuck are de- 
scribed in a 12-page booklet. One is 
semi-automatic and can gasket up to 
50 parts a minute. The fully auto- 
matic machines have rates of 70 to 
300 parts per minute. Dewey and 
Almy Chemical Co. 
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Information detailing four- and 
six-channel oscillographs, and univer- 
sal and dua! channel d-c amplifiers is 
provided in new brochure offered by 


Brush Electronics Co. 


Rubber, Plastics Guide 6 


A design primer of molded and ex- 
truded rubber and extruded plastics 
is offered in a 16-page Buying Guide, 
catalog 786. The General Tire & 
Rubber Co., Industrial Products Diw. 


industrial Trucks 7 

Gasoline, Diesel and LPG industrial 
lift trucks in capacities from 1000 to 
10,000 lb are shown and specified in 
12-page bulletin 5101C, Yale & Towne 
Mfg. Co. 


Stainless Tubing 8 


In addition to defining the many 
finishes, size ranges, types and shapes 
of stainless tubing available to in 
dustry, six-page folder TB365 con- 
tains a table of condensed properties 
and processing data for nine popular 
grades of stainless tubular products. 
Babcock & Wilcox, Tubular Products 
Div. 

(Please turn page) 








FIRST CLASS 

Permit No. 36 
(Sec. 34.9 P.L.&R.) 
New York, &. Y. 














POSTAGE WILL BE PAID BY 
P. O. Box 66, 
Village Station, 

New York 14, N. Y. 


AUTOMOTIVE INDUSTRIES 


BUSINESS REPLY CARD 


No Postege Stamp Necessery if Moiled in the United States 











Reeders Service Dept. 











“AN ‘PL HOA “ON 


dag a2jaseg ssepoey 


*UOHEDES SHojITIA 


(133¥1S ¥ “ON) 


ssz¥adv 


[ALID) 


{anoz) 


(auvis) 


‘99 XG "O “d 


SJINLSNGNI JAILOWOLNV 


SSSNISNE YO ANVENOD 


[gulag @500\g) 


JNYN 


uu 


Ag GiVd 38 THM JOV1SOd 


18 
19 
iv 


16 06 68 88 48 98 SS +8 ES ZB 


IZ OL 69 89 49 99: SO #9 £9 2 


66 86 16 9% Sb we £6 % 
08 6£ SL Li GL SL bl EL CL 








S29DES P2HEN O44 BL POHOHY p) AsESseD0N GwOYs aboysog ON 


GQUV> Ald3au¥ SSINISNG 








te cP 


iS OS 6 Se Le MW Sr vP 


o9 6S 8S 4S 9S SS #S ES ZS 














zi 72 
i°3% 
ge5% 
oa 
FezP 
zr > 
“Be 
a cs 
~ 2) 
nN 5 
a 
Cw ® 
g 
nN 
> * ® 
Rw H+ 
a 5 
> © y 
“ee 
“ae 
an 
Res 
yf 
Ss ar 
0 
5 35 
s = 
es es 
33 
oo gs 
en f 
> 3&8 Zz 
o 
ga 4 
ar’ 3 
Ss 6 O6f 
we = 
eo @ 3 
a3 § 
“o 
3 


SSéL “1 “Ady 4945Y GIOA 


gs/i/z 





Wood Truck Body 9 


Origin and development of the all- 
wood military truck body with step 
by-step details of its construction, is 


featured in the booklet, Wood Re 


17, issued by Timber En- 


gineering Co 


search No 


Test On Oil Filter 
Cartridges 


Performance 


10 


of thread filters and 
paper filters in laboratory test equip- 
ment designed to simulate actual use 
in automotive cartridges is published 
in a 20-page report available from 
the Institute of Thread Machiners. 


Carbide Tools 11 


Condensed catalog GT-285 reflects 
latest price changes and specifications 
on all standard cemented carbide tools 


and blanks. Carboloy Dept., General 
Electrie Co. 


Wire Containers 
Technical 


12 


details on welded steel 
wire mesh containers, including case 
history examples of cost reduction ac- 
complished in a wide variety of indus 
tries, are pictured in a 24-page bro- 
chure. Also included is the applica- 
tion of welded wire pallets and indus- 
trial bulkheads. Pittsburgh Steel 
Producta Co. 


Reamers 13 


New eight-page release covers a va 
riety of precision-ground reamers, in- 
cluding hand reamers, shell, expan- 
sion, taper pin, stub, chucking, decimal 
and dowel A selection 
of shell reamer arbors is also shown. 


The DoALL Co. 


pin reamers. 


USE THIS POSTCARD 





Die Cast Finishing 


Application 


14 


abrasive 
blasting to the deflashing, deburring, 


of airless 


surface preparation work, and elimi- 
nation of porosity by airless blasting, 
is illustrated by case histories in bul- 
letin 101-D. American Wheelabrator 
& Equipment Corp. 


FREE LITERATURE—Continued 








Short-Run Stampings 15 


Examples to point it of tool- 
ng and making the first thousand 
pieces are given in bulletin 201. Fa 


tors that help to cut down cost of 
e 1 ed. Federal 


aiscu 


stampings al! 
Tool & Mfg. Co 


Resistance Welding 16 


Bulletin 333 is a general machine 
catalog for electric r« tance weld 
ing. Three application stories in- 


volving mild ste« tainless steel and 


aluminum are described. Pictures 
show the firm’s facilities. The book 
explains single phase, three-phase and 


three-phase Modu-Wave cycles. Weld- 
ers including spot, rocker arm, seam, 
flash-butt, 
are 


roll-spot, specials, port- 


ables and accessories pictured. 


Sciaky Bros., Inc 


Flanged P-M Motor 17 


Details of the type PM-36 perma- 
nent-magnet motor are given in leaflet 
PM36-954. It is 
unit recommended 


a 20-watt 6000-rpm 
for 
where high efficiency, good speed reg- 


applications 


r-f interference are 
Dalmotor Co. 


ulation, and low 


required. 


18 


of fluid power 


Fluid Power 

A complete 
pumps, eylin- 
ders and valves to handle up to 150 
hp is described in bulletin 10051-D. 
The Oilgear Co 


line 


motors, transmissions, 


Horizontal Machines 19 


Floor type horizontal boring, drill- 
ing and milling machines are 
trated and described in a 14-page 
bulletin, No. 954, available from the 
Cincinnati Gilbert Machine Tool Co. 


illus- 


Drill Rod 20 


A descriptive leaflet on high speed, 
steel drill rod in- 
on grades, lengths, size 
finishes and tolerances to- 
gether with composition. Allegheny 
Ludlum Steel Corp. 


carbon and alloy 
cludes data 


ranges, 


Oilite Stock 21 


Catalog CB-54-1 lists nearly 600 
Ojlite standard size cores, bars and 
plates available from the Amplez 
Div., Chrysler Corp. 











Saves on Every 
Pre-combustion Chamber Assembly 


In today’s competitive market, any savings on a component is 
important, even on a product as large as the Caterpillar D8 
crawler Tractor. Caterpillar Tractor Co., with an eye on costs, 
selected Ledloy 5120 for pre-combustion chamber assemblies in 
their diesel engines. As a result, machining costs have been re- 
duced on each of the two parts that form the finished assembly. 
This reduction resulted from Ledloy's free machining proper- 
ties, which reduced machining time and increased tool life. 


Design called for copper brazing the two pieces together and 
nickel plating the entire assembly. The Method: The leaded steel 
was brazed and plated in the usual way, without special han- 
dling. The Results: Pre-combustion chamber assemblies made of 
Ledloy 5120 at a lower cost, met all requirements and are seeing 
service in Caterpillar-built machines around the worid. 


* Inland Ledloy License 





Two component parts of the Pre-combustion 
Chamber assembly were machined from 
Ledloy 5120 cold drawn bars. Other leaded 
alloy steels and leaded carbon steels are 
available in all standard or S.A.E. composi- 
tions in any of our standard sections, Write 
for complete information about application 
of leaded steels to your product. 


LEAD -TREATED 


COPPERWELD STEEL COMPANY pooKitT Om oy 


(Steel Division) WARREN, OHIO ALLOYS 


O 








News of the 
MACHINERY INDUSTRIES 


(Continued from page 47) 


siphon or gravity flow pipe to a res- 
ervoir containing piston unit. The 
piston unit is thus automatically and 
continually supplied with metal be- 
cause of the contant level in the res- 
ervoir. Holding pots from which 
metal is supplied to the hot chamber 
machines are located and serviced in 
a central melt room rather than im- 
mediately adjacent to the machines. 
It is expected that much of the pro- 
duction from the hot chamber ma- 
chines will go into the automotive 
industries. 


Delpark Puts Cooling 
Savings in Dollars 


In a recently released brochure, 
Delpark gave the case history of the 
savings obtained at Continental Mo- 
tors by the use of Delpark filters. It 
broke down the savings into five cate 
gories based on the servicing of 165 
machines in the Continental plant. 
The savings effected are as follows: 

Savings due to reduction 

and maintenance and 
laber $ 19,000 
Savings on replacement 
parts 4,500 
Savings on labor of 
cleaning tanks 
Savings on coolants 
Savings on grinding 
wheels and tools 


145,000 
71,000 


50,000 


Total gross savings per $289,500 


year 


HPM Goes King Size 


Hydraulic Press Manufacturing Co. 
has installed a 7000 ton press, said to 
be one of the world’s largest, at the 
Douglas Aircraft Long Beach, Cali 
fornia, Div. The press, which weighs 
well over a million pounds, will be 
used to form sheet metal parts by the 
Guerin process and by the Hidraw 
process. For the latter, pressures up 
to 10,000 psi will be utilized. 


Machine Its Own Plant 


The Minnesota Mining and Manu- 
facturing Co., St. Paul, has come up 
with an automatic machine which is 
approximately three city blocks long 
and is in effect its own plant. Claimed 
to be the world’s largest sandpaper 
maker, the 976-ft-long unit is actu- 
ally a single manufacturing unit with 
a shell built around it. Electronic, 


nucleonic, mechanical and air equip- 
ment in the machine control speeds, 
curing temperatures, bond viscosities 
and other variable factors. Radiation 
in the form of beta rays is used to 
measure uniformity of coating thick- 
ness and weights. A battery of re- 
corders keeps a continuing check on 
the manufacturing process. 


New Bullard Foundry 
for "55 


According to E. C. Bullard, presi- 
dent, the Bullard Co., Bridgeport, 
Conn., the contract has been awarded 
for the construction of a new foundry. 
Cost of the building and equipment 
will run in the neighborhood of $6 
million. It will have the latest devel- 
opments in dust and smoke control 
and materials handling equipment 
and, according to Bullard’s president, 
will be the most modern gray iron 
foundry in New England. It will con- 
tain approximately 150,000 sq ft and 
will be completed by the end of 1955. 


Cone Drive Gears for 
Giant Electric Furnace 


Two Heroult furnaces, of 200 ton 
capacity, said to be the world’s larg- 
est, are going into service at the 
Mich., of MecLouth 


Trenton, plant 


Steel Corp. Each unit, built by the 
American Bridge Div. of U. S. Steel 
Corp., utilizes seven speed reducers, 
made by Cone-Drive Gears Div., Mich- 
igan Tool Co. One of these drives, a 
double - reduction, double - enveloping 
speed reducer with center distances of 
10 and 21.837 in., is used to tilt the 
furnace and heat, which has a com- 
bined weight of 700 tons. 

From Michigan Tool Co. we also 
learn that a complete gear production 
development laboratory has been es- 
tablished at the main plant. The pur- 
pose of the laboratory is to assist gear 
makers in producing smoother and 
quieter gears at lowest possible cost. 


Package Press 
for Automation 


Two and four point presses built 
by E. W. Bliss Co., Canton, Ohio, have 
been designed particularly for use 
with automatic materials handling 
devices so vital in today’s high pro- 
duction economy. All wiring and pip- 
ing are contained in the press up- 
rights and the controls are housed 
panels on the upright. 
Portable power tools can be plugged 


in recessed 


in to built-in electric and air lines. 
Bliss claims that with the package 
press, practically all an installation 
crew has to do is plug it in. 


Heat Treating Aircraft Engine Gears 


(Continued from page 53) 


plus one 25-in, press with a roller die 
attachment for shafts. 

After parts are 
placed in wire baskets on a mecha- 


quenching, the 


nized conveyor that extends along one 
side of the heat treat department 
serving all rotary hardening 
furnaces, The baskets are automati- 
cally moved to a hump or high point 
at the end of the power conveyor 
from where they travel by gravity to 
a washer and a Surface Combustion 
gas-fired convection heated draw fur- 


three 


nace, After the parts are washed they 
are heated to 300 F for the required 
time. This is followed by a light 
mechanical blast cleaning and copper 
plate stripping where required. 
Close control of production to this 
final stage is facilitated by marking 
each part with part number, mill heat 
code, heat treat code, magnetic in- 
spector’s mark, backlash 
mark and materials review mark and 


inspector’s 


number. 


Producing Coaxial Power Steering Gear 


(Continued from page 58) 


lapped on both side contacting faces 
in such fashion that the thickness of 
the first section is held to minus 
0.0002, the next plus 0.0002 in., the 
next minus 0.0002 in., and the last 
one plus 0.0002 in. In effect, the over- 
all spacing error on the rack must not 
exceed 0.0005 in. 

As illustrated, final assembly of 
power steering units is done in a 
large enclosed area, held to a stand- 


ard temperature and under a slight 
The objective 
is to.afford assembly conditions in 
a standard temperature and with 
scrupulous cleanliness. Sub-assemblies 


positive air pressure. 


are made up on suitable benches on 
each side of the two final assembly 
lines, checked 100 per cent before 
being cleared for assembly. The two 
power-driven assembly conveyors are 
each 120 ft in length. 


Automotive Inpustries, February 1, 1955 





Small Job Shop 
Catches the 


BIG IDEA 





cuts costs with— 


GISHOLT 
No. 12 HYDRAULIC 
AUTOMATIC LATHE 


TURRET LATHES + AUTOMATIC LATHES + SUPERFINISHERS 


No matter whether the shop is large or 
small... if there’s volume, there's the 
opportunity to make money faster with 
automatic machining. 

The Kilbourn Engineering Company 
of Milwaukee saw it—and proved it again 
—subcontracting these parts for electric 
hot water heaters with the Gisholt No. 
12 Hydraulic. 


Greater Production 
With its fast automatic cycle and multiple 
cutting, the Gisholt turns out these parts 
at twice the rate of the previous method 
A man merely loads and unloads the ma 
chine. The owner is not limited to this 
one job either. It is easily set up to handle 
a variety of work up to 12” in diameter. 


Corner for Profit 


Such work can be highly profitable for 
job shops. Especially when the whole 
operation can be tacked into one small 
corner of the shop as this one is. 

Progressive thinking like this is what 
makes many small shops grow into big 
ones, Gisholt engineers can help you 
with all kinds of ideas for making the 
most of machine tools. 


GISHOLT MACHINE COMPANY 


Madison 10, Wisconsin 


THE GISHOLT ROUND TABLE 


represents the collective ex- 
perience of specialists in the 
machining, surface-Sinish- 
ing and bal. r 
ancing of | 
round and _ A 

partly round \C 4 


hs 
parts. Your | a hy) 
problems are |' 6 1 
welcomed J 
} 
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SPECIAL MACHINES 


BALANCERS 
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FOR ADDITIONAL INFORMATION, please use reply card on PAGE 89 


Thin Actuator 


Series 413 linear actuator is de- 
signed for thin control surfaces. 
Weight of the unite varies from 1.7 
Ib to 2.4 bb depending upon output, 
stroke, and radio noise filter require- 
ments. In both tension and compres- 


sion the actuator provides ultimate 
structural strength up to 2000 lb, 
maximum static strength up to 1300 
lb, and operating output up to 500 Ib. 
Envelope size of the largest actuator 
in the 413 series measures 1% in. by 
3% in. with an overall retracted 
length of 7% in. Maximum stroke 
is three in. A radio noise filter is de- 
signed as an integral part of the 
unit to operate from a standard air- 
craft 26 v de power supply 

With the newly-designed limit- 
switeh system, more accurate posi- 
tioning of stroke length is said to be 
possible. Once set, the positioning 
accuracy of the new actuator is re- 
tained within very close tolerances 
over a long period of time. A spring- 
loaded end fitting permits continuous 
pressure to be applied by the actuator 
at the completion of the retraction 
stroke. Electrical leads can be 
brought out the front, bottom, or 
either side of the actuator housing. 
Lear, Ine. 


Civele 36 on posteerd for more data 


Small A-C Motors 


Type SC sub-miniature, 400 or 600 
eyele ac motor is 1 1/16 in. in dia- 
meter. Protection for military environ- 
mental specifications has been con- 
sidered in the design. It can be wound 


04 


for single phase, two phase or three 
phase, and can be furnished as an 
induction or hysteresis motor. The 
characteristics can be modified to 
cover a wide range of application 
requirements. The motor can also be 
furnished with a concentric spur gear 
reducer. For specific applications, 
details should be submitted to the 
factory for determination of the final 
design. Globe Industries, Inc. 


Civele 37 on posteard for more data 


Accelerometer 


Said to be an extremely wide range 
barium titanate accelerometer, a 
modified version of a National Bureau 
of Standards design has just been an- 
nounced under the designation of 
Glennite Perls-Kissinger Model A 450. 
Resonant frequency is 80 ke, and 
useful frequency range is 10 to 25,- 
000 ¢. Sensitivity is 0.75 mv/g, with 
a capacitance of 800 mmf with 3 ft. 
of low-noise cable. Maximum sensi- 


le, 


tivity is perpendicular to the mount- 
ing, and lateral sensitivity is less 
than 15 per cent. 

Temperature range is less than plus 
or minus 10 per cent variation in 
sensitivity from —40 C to 90 C, and 
acceleration range measures from 1 g 
to + 30,000 g. Size of the unit is % 
in. hex by 13/16 in. long. Gulton Mfg. 
Corp. 


Civele 38 on posteard for more data 


Control Panels 


A-c control panels which meet 
military specifications are designed 
to be readily tailored to the electric 
system of any aircraft. Four basic 
panels facilitate selection. 

Two panels are for use where d-c is 


available for control power. One of 
these panels is for single-generator 
systems (isolated); the other is for 
multi-generator systems (parallel). 
Both panels are designed to operate 
even if the supply of d-c should fail. 
The other two basic panels are for 
operation where d-c is not available 
for control power. One of these 
panels is for isolated systems; the 
other, for parallel systems. 

These panels incorporate protective 
and control elements applicable to the 
particular systems. Elements include: 
differential current fault protection; 
underspeed protection; phase sequence 
protection; open phase protection; 
generator control relay with an anti- 
cycling device; overvoltage protec- 
tion; overvoltage lockout; undervolt- 
age relay; over and underexcitation 
protection; field flashing; power in- 
dication; off frequency protection; 
transformer-rectifier unit; remote 
trip; regulator; and electric and/or 
manual reset. The overvoltage sens- 
ing tube, thermal] device temperature 
compensated, has been designed to be 
insensitive to acceleration forces. 
Jack & Heintz, Inc. 


Cirele 39 om posteard for more data 
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OVER 150 LEADING MANUFACTURERS SPECIFY 
FRAM AS STANDARD EQUIPMENT 


Year after year, Fram leads the industry in design, 
development and production of finer filtration sys- 
tems. This Fram leaaership can help solve your 
problem in oil, air, fuel or water filtration. Fram 
engineering facilities, including the Fram Dust 
Tunnel at Dexter, Michigan, are at your disposal. 


Automotive Inpustaies, February 1, 1955 


FRAM CORPORATION, 
Providence 16, R. |. 


Fram Canada Ltd., 
Stratford, Ont. 


OlL + AIR + FUEL + WATER 





METALS 


Deliveries of Cold Rolled Steel Sheets Lag Behind Orders by 
Six to 12 Weeks. Domestic Producers Raise Price of Aluminum. 





By W. F. Boericke 


Fast Pace for Steel 


After the Christmas holidays steel] production rose 
sharply to start the new year with an 82 per cent 
production rate—-it had averaged 71 per cent in 1954 

and almost unlimited optimism, in sharp contrast 
with sentiment a year ago. Estimates for 1955 output 
range from 95 to 112 million tons of raw steel. Most 
industry leaders forecast 10 per cent larger output 
than the 88.3 million tong poured in 1954, 

All agree that the inventory situation has been in- 
finitely improved compared with a year ago. This 
means that steel production and consumption will be 
more closely related than in 1954, when consumption 
exceeded output by about 7 million tons, all of which 
represented inventory reduction. Thus 1955 produc- 
tion would have to increase by this amount just to 
meet demand at the 1954 level. 

Cold rolled sheets, the industry's largest tonnage 
item, are in strongest demand. Promises of delivery 
are normally six to seven weeks after receipt of 
order, but now it’s often a matter of 10-12 weeks. So 
tight is the supply that a number of mills are allocat- 
ing these products to make sure their regular cus- 
tomers are served. This means that the occasional 
buyer doesn’t have a chance for fast delivery. Accord- 
ing to The Iron Age, the steel gray market is back for 
cold rolled sheets and galvanized sheets, with the same 
old story of desperate consumers willing to pay a pre- 
mium price to get what they want. 


Railroad Buying 


Indication of a pick-up in long quiescent rail busi- 
ness for steel mills was seen in a recent order for 22.7 
miles of heavy duty rail for replacement use in main- 
line tracks by the D.L.&W.R.R. Most of this new rail 
will weigh 132 lb to the yard. There are recurrent 
reports that railroad requirements are likely to ex- 
pand, This can’t be delayed much longer for steel buy- 
ing by the railroads has been almost negligible dur- 
ing the last year. Orders for car repair parts also 
show definite improvement. Steel makers likewise are 
confident of doing more business for manufacturers of 
miterial-handling equipment, who will be big benefi- 
ciaries of expanded highway construction programs. 


Export Business 


The outlook for foreign business in steel is good. 


96 


German rearmament is likely to make West Germany 
steel less of a competitive factor in markets that nor- 
mally look to American mills. While German mills 
have been running to capacity, orders have been piling 
up faster than deliveries can be made and delivery 
dates are six to nine months ahead. Instead of ex- 
porting steel, German imports may increase. American 
steel mills can confidently expect to supply South Amer- 
ican countries that placed considerable tonnage with 
Continental steel producers in 19654. 


Can Copper Price Be Held? 


Copper demand continues far in excess of supply. 
Without doubt the domestic price of 30 cents per |b 
could easily have been advanced during the last month 
to a level more in line with the London price of 37-38 
cents if the big producers had not stubbornly resisted 
it in spite of tremendous pressure. 

Their reluctance to advance the price was inspired 
by their belief that the best interests of their indus- 
try would be promoted by a stabilized price which 
would make it less vulnerable to inroads into their 
markets by competitive aluminum. The belief is also 
widespread that by the end of the first quarter the 
strike-inspired pinch in copper supply should be mea- 
surably eased by increased production from new 
domestic mines. In any event this is almost certain to 
occur in the second quarter, barring some unpredicta- 
ble emergency. 

Yet by mid-January it was anyone’s guess whether 
the 30 cent price could be held. The strike of the 
native workers in Northern Rhodesia cut off about 
35,000 tons of copper per month from world supply. 
This had caused a pinch in cash copper in London and 
on the Continent with prices advancing daily as specu- 
lators sought to cover. It was also reported that Chile 
would divert some of its 30,000 tons from the United 
States to Europe to take advantage of the higher 
market. 

Publication of the December figures by the Copper 
Institute gave small cause for comfort. Deliveries of 
refined copper in December totaled 119,600 tons, the 
highest level of the year. Crude production was 85,500 
tons and stocks at the end of the year were only 
17,100 tons, scarcely 12 days’ supply at the December 
rate of shipment. Thus a deficit of some 34,000 tons 
existed between domestic production and deliveries to 
users, which is normally made up by imports. If these 
foreign supplies were switched to Europe because of 
a better market there, a higher price here would be 
inevitable. 

(Turn to page 108, please) 
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THE MONTH 





PREPARED BY THE SENECA FALLS macnine co. “THE Qo-owing PEOPLE” seneca FALLS, NEW YORK 





Hinged hood in open position for loading and unloading parts > 


PUSH BUTTONS FOR STARTING AUTOMATIC 
CONTROL OF ALL SEQUENCE VALVES 

OTHER BUTTONS ARE FOR MANUAL CONTROL 
OF INDIVIDUAL SEQUENCE VALVE 


COOLANT SUPPLY LINE 


HINGED HOOD, OPENS AND CLOSES 
AUTOMATICALLY FOR LOADING AND 
UNLOADING PARTS 


Qo-swiney LATHE CUTS 
MACHINING AND HANDLING 
TIME ON REAR AXLE 
DRIVE PINIONS 


PROBLEM: To finish turn (from end to end) Rear Axle 
Drive Pinions in one operation and to reduce handling 
time to a strict minimum. 


SOLUTION: A Model AR Automatic Lo-swing Lathe, 
equipped with Automatic Controls and Serrated Pin 
Type Driver was selected for this job. The work piece 
is driven from the gear end by a special driver fitted 
with serrated carbide pins which indent the large face 
of the gear. Indentation is obtained by pressure from 
the tailstock center which is mounted in a hydraulicall 
operated quill. Two pressures, automatically eoneninedl 
are used...a high pressure for forming the indent while 
the shaft is being loaded between centers and a low 
pressure during the actual machining operation. 

This method of driving the work piece permits the 
machining of all of the gear and stem diameters as well 
as the facing and undercutting of shoulders in a single 
operation. Eight carbide front turning tools, one of 
which is template operated, reduces the length of cut 
to 2-3/16". This is the length of cut required for the 
bearing nearest to the bevel gear. The facing, under- 
cutting and chamfering of shoulders are accomplished 
with four carbide tools mounted on the rear slide. It 
should be noted that the template is adjustable to handle 
bevel gears having different angles. 


Handling time and operator fatigue are held to a 
strict minimum by the use of a loading cradle and auto- 




















matic controls for placing the part between centers, 
and opening and closing the hinged hood. 

The machine stops at the end of the cycle with the 
spindle ——- tailstock center retracted, hinged hood 
open and with the machined part gg re into the cradle. 
The operator simply replaces the finished part with a 
rough forging and then pushes two starting buttons, 
energizing the loader controls, which consecutively close 
the =, place the work between centers, indent for 
the driver pins and finally start spindle rotation, The 
automatic cycle from then on is controlled by the auto- 
matic camming built into the base machine. 

The tooling area of the machine is entirely enclosed 
to protect the operator from flying chips and coolant 
while eutting at high spindle speeds. Two starting but- 
tons, wired in series, require the operator to use both 
hands, They are so located that the operator is out of 
range of the closing hood, thereby preventing accidents. 

Control buttons on the door of the starter panel! per- 
mit normal operation of individual controls and are 
convenient for setting up and timing loader movements. 

Seneca Falls engineering staff is at your disposal to 
help solve your production problems. 


SENECA FALLS MACHINE CO., SENECA FALLS, NWN. Y. 


PRODUCTION COSTS ARE LOWER WITH So-swincy 





MAKING TORSION BARS 
for New Passenger Car Suspension 


(Continued from page 84) 


And that is precisely what has 
taken place. As will be noted later, 
the basic know-how of this organiza- 
tion has made it possible to produce 
torsion bars in exceedingly simple 
fashion. 

The pairs of bars differ in length 
due to differences in wheelbase of the 
models. The long suspension bars are 


approximately nine feet in length; 
while the compensator bars are ap- 
proximately four feet long. The long 
bars are about one-inch in diameter, 
the short bars slightly smaller. 
Secret of the process at this writ- 
ing is in the use of SAE 5160, 
chrome-manganese steel, purchased 
precision-rolled to extremely close tol- 


” ball stud shown here is a perfect 


example of the 


tion of all Brown Hardened 


Ground Parts. Twelve separate opera- 
tions are employed to produce this 
vital part. Every feature about this 
ball stud has to be right—every fea- 
ture is, It has strength, wear resis- 
tance, precision fit, true-ground 
spherical and tapered surfaces, close 


inspection and strict uniformity. 


Brown Hardened and Ground Parts 
have been serving the automotive 
industry for over 40 years. We 
refer you to any of our long list 
of satisfied customers. For infor- 
mation pertaining to your own 
requirements, simply write or 
wire. 


PRESIDENT 


TTH Oy SOR AA 


recision methods and 
quality material that go into the produc- 

















erances and employing control of de- 
carburization. Although this speci- 
fication carries a high price tag from 
the standpoint of raw materials cost, 
it has an enormous effect upon reduc- 
ing overall manufacturing cost by 
eliminating all subsequent machining 
operations. 

Except for a few additional items 
of equipment, to be mentioned later, 
Maremont is utilizing the major items 
of equipment described in the earlier 
article. On the other hand, higher 
volume has made it economical to in- 
stall automation at the various opera- 
tions, thus contributing to lower cost 
and increased productivity. Auto- 
mation was not entirely in place when 
the accompanying photographs were 
taken. 

The following description of the 
major steps in producing long bars 
will stress the simplicity of the set- 
up: 

1. Abrasive wheel cut-off of bars 
to length. 

2. Heating one end at a time in an 
open end furnace ahead of upsetting. 

3. Upsetting the hexagon-shaped 
end, one end at a time, in a Hill- 
Acme unit. 

4. Restrike of hex end in a mechan- 
ical press. 

5. After both ends have been com- 
pleted, the bars are transferred to the 
hardening furnace. 

6. From the hardening furnace the 
bars move immediately into an adja- 
cent Gogan quenching machine for 
oil quenching, being held securely in 
the fixture to prevent distortion. The 
machine is large enough to accom- 
modate two long bars or four short 
bars at a time. 

7. Following quenching, the bars 
are transferred to a draw furnace for 
a specified cycle. 

8. Next is shot-peening in an auto- 
matic Wheelabrator which shot peens 
all over. 

9. The work is transferred to the 
bar conveyor of an adjacent dip tank 
in which the bars are coated with a 
Zincilate formulation and baked be- 
fore leaving the unit. The only func- 
tion of this treatment is to provide a 
corrosion-resistant finish. 

10. Final operation, before ship- 
ment, is the presetting of each of the 
long bars, coding them in rights and 
lefts. This is done in a special twist- 
ing machine designed and built by 
Maremont for this job. Presetting is 
an extremely fussy operation since 
the alignment of both ends must be 
held within plus or minus one degree, 
in a twist angle of over 200 deg. 

Presetting is done only on the long 

(Turn to page 102, please) 
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Plastic Low Cost Tooling 
Dies --- Drill, Welding, and Assembly Jigs 


Vulcan, keeping pace with modern fooling, can recommend 
plastic tooling for medium production on numerous tool 
programs. 


Plastic tools are light in weight, have good impact, com- 
pressive strength and dimensional stability. No hand finish- 
ing of parts required as galling or marking is eliminated 
by using plastic form dies. 


Contours and odd shapes are cast or laminated to suit 
individual tools, saving expensive machine and hand finish- 
ing operations. 


Plastic tools, built in a matter of days instead of weeks, 
lower your tool costs for those medium production runs. 


Our actual production figures prove plastic has a definite 
place in modern production. 


Vulcan Tool Company’s organization, building fine tools 
since 1916, believes new tooling developments must be 
proved by tool engineers. Since plastic is not a cure-all 
your problem should be handled by recognized, practical 
tool men. 


Our engineering staff will recommend the correct plastic 
material and advise if parts of your tooling program 
should be in plastic. 


Send a part print and your production requirements for 
quotation and recommendations. 


Major Vulcan Services . . . Engineering, Processing, De- 
signing and Building . . . Special Tools .. . Dies . . . Special 
Machines . . . Vulcamatic Transfer Machines ... Automation. . . 
including the Vulcan Hydraulics that Form, Pierce, Assemble 
and size. Vulcanaire Jig Grinders . . . Motorized Rotary Tables 
. » « Plastic Tooling. 


VULCAN TOOL CO....PLASTIC TOOL DIVISION 


743 Lorain Ave., Dayton 10, Ohio 
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...4 new concept of the..... 


Since 1914 Bullard Mult-Au-Matics have been 
widely used in many industries requiring high 
production of parts with repetitive accuracy. 


, 


The Mult-Au-Matie Type “L” incorporates many new developments. 


. « « Here are some of them... 


CONTROL SYSTEM 


All functions of the machine are controlled from conveniently located push 
buttons with minimum operator effort and maximum safety. 


FEED MECHANISM 


Completely new screw type feed works provide a 16” stroke with 81 feed changes 
ranging from .0025 to .0625, 


SELECTIVE SPINDLE SPEEDS 


At each station, speed range from 35 rpm to 1,000 rpm allows selection of 
correct cutting speed to suit operation at each station. 


CARRIER INDEX 


New mechanism permits faster indexing of carrier which saves time between cuts. 


OPTIONAL EQUIPMENT 


Includes multi-purpose heads, drill heads, tapping heads, precision boring heads, 
automatic loading and gauging equipment and chip removal conveyors. 


SEVENTY FiPr,, 


a BULLARD dy 


“NNIVERSAR? 





BULLARD 
MULT-AU-MATIC 

















THE BULLARD COMPANY 


286 Canfield Avenue © Bridgeport 2, Connecticut 


Please send me a copy of the 


NEW MULT-AU-MATIC TYPE “L” CATALOG 





ET AS TC MR 
ADDRESS... 


Sea UNE... STATE 








Making Torsion Bars 


(Continued from page 98) 


bars since the compensator bars must 
operate in both directions. We men- 
tioned earlier that no machining is 
required. The only exception is the 
case of the compensator bars. One 
end of each compensator bar is up- 
set with a hex as well as a stub end 
extending beyond the hex. Later the 
stub end is ground to size from the 
rough in one of the Cincinnati Cen- 
terless grinders. 
We referred earlier to the installa- 
tion of automation now in progress. 
It is rather simple in nature, primar- 
ily designed to mechanize handling 
and transportation. For example, 
there is a conveyor chain running the 
length of the heating furnace, carry- 
ing heated bars to the Hill-Acme 
=e Oe : upsetter at the end of the line. Then 
there is a short length of chain con- 
veyor for transporting bars from the 
upsetter to the coining press nearby. 
Similarly, another long chain con- 
veyor extends from the press to the 
heating furnace for heating the other 
end of the bar. 

The dip tank and bake oven instal- 
lation is new, completely automatic 
in action, and installed directly be- 
tween the Wheelabrator shot peening 
machine and the new twisting ma- 
chine. Thus the movement of work 
from one operation to another in this 
area is quite short, contributing still 
further to production economy. 
ee When bars reach the hardening 
furnace, immediately after leaving the 
upsetting operations, they are fed to 
the furnace on a conveyor, and moved 
through the furnace with screw con- 

ind the many | veyors. Similarly, the Gogan quench- 
rany. add to the | ing machine is installed directly at 
the exit end of the hardening fur- 
nace, making it a simple matter to 
feed the bars to quench on a conveyor. 
don, Chief Engi- A sampling of illustrations taken 
our correspond- here will show the reader the sim- 

iP | plicity of the set-up as well as the 
economy of movement from one oper- 
ation to another because of the com- 
pactness of the entire layout. 

In fact, the entire cycle of opera- 
~ tions is a tribute to specialized know- 
> how in this field, laying the ground- 

S work for still further development in 
Fai AND AIRPLANE CORPORATION handling economically the larger vol- 


ume of torsion bars that may be 
Al RC “i | LD anticipated in the future. 


ive! control project 


iirchild offer i genuine 


Te 
iid vacation 


enerous health 


ire future if you 


(> BOUNDARY LAYER CONTROL 


AArcratt Division 


AUTOMOTIVE INDUSTRIES 
Keeps You Informed 


Automotive Inpustries, February 1, 1955 














Baldwin’s low-cost 60-H makes testing easy 
for the University of Pittsburgh 


For testing parts of naval aircraft the University of 
Pittsburgh’s Engineering Research Division uses the 
Baldwin 60-H. Also secondary load measuring devices 
such as dial type dynamometers and tension bars with 
SR-4 strain gages are calibrated by this testing machine. 


Pitt chose the Model 60-H for testing economy and 
simplicity. And they've found this low-priced, easy to 
operate machine enables engineering students to do 
most of the test work. Its convenient control system, 
many automatic safety features and simple maintenance 
make testing at Pitt an easy and trouble-free operation. 


The Baldwin Model 60-H gives the University of 
Pittsburgh ail these testing benefits. 


1. Simple operation makes it easy for engineering 
students to do test work. 


TESTING 


BALDWIN = LIMA-HAMILTON 


General Offices: Philadelphia 42, Pa. + Offices in Principal Cities 


2. The machine meets a// requirements at low cost 


. Accuracy of load measurements is well within 
laboratory requirements, 


. Separate frames for loading structure and indicator 
prevent transmission of shock when test specimens 
break. 


. Scale ranges of 0-12,000 Ibs. and 0-60,000 Ibs. are 
exactly suited to stress ranges of the test work 


Like the University of Pittsburgh, you can have a// 
these benefits with the Baldwin Model 60-H. You'll 
learn that Baldwin designs testing machines to give 
outstanding performance. For more information about 
the Baldwin Model 60-H and other testing equipment, 
write now to Dept. 2504, Baldwin-Lima-Hamilton 
Corp., Philadelphia 42, Pa. 


HEADQUARTERS 





In Canada: Peacock Bros., Lid., Montreal, Quebec 








Brute Strength or Delicate Handling ; ow Highs ee 
of Rotary Power Functions --- in Horsepower and torque 


(Continued from page 49) 
PERRY: 
Sa 


for bhp/eu in. Table 2, on the other 
hand, rates the same engines in a 
descending order of values for 
torque/cu in. At the same time col- 
umns 1 and 2, respectively, show the 
relative ranking of each engine with 
respect to both criteria. 


wt ; * This year also marks a major 
TWO VANES ARE ” wi i 


swing to 12-volt electrical systems. 
BETTER THAN ONE — All cars in the GM family have 12- 


The hydraulically balanced volt equipment, a mighty sweet song 
VANES in DUDCO 
contrasted 


e for the Deleo-Remy division as well 
— Mae to Sakas as for the lamp makers. Among in- 
yh. dependents, Packard and models of 

. This | American Motors using V-8’s also 

Briscipie Te an cxelusive have joined the fold. For the first 
time since the introduction of 12-volt 

systems, the equipment builders will 

be able to enjoy the fruits of mass 

production with its incident effect 

upon manufacturing and distribution 


costs. 
While on the subject of high horse- 
¥ L U i D BA o T °o R © power ratings, it is only fair to note 
that many of these ratings are given 
Compact and sturdy, DUDCO DUAL-VANE Fluid Motors at engine speeds far beyond the nor- 
operate quietly and smoothly under the most strenuous mal operating range on the highway. 
conditions. They're built to “take it”... frequent re- They can be approached only in gear, 
versals, rapid accelerations or stalling under load. With worst wilaoenegdlaig for extremely high 
DUDCO you get the big advantage of 2000 psi opera- 

tion at a cost comparable with that of lower pressure 

equipment. 





With the advertising value of 
horsepower placed so highly, it is 
well to observe the concern of engi- 

DUDCO is a big, exciting story for every hydraulics neers prominent in this picture. Ad- 

: injeniasd and vertised ratings are hardly com- 
engineer because . . . power losses ee parable under present conditions and 
operating efficiency is higher . . . starting torques are will remain “paper” values until 
high . . . operation is smooth, quiet and exceptionally everyone adopts a uniform formula 
free from wear or maintenance problems. for what it is that constitutes a 
“bare” engine and until there is a 
uniform engine test code. 





From a design standpoint the new 
crop of V-8’s has many distinguish- 
ing characteristics. One common 
characteristic is extremely short 
stroke, all designers aiming for mini- 
mum friction. As a_ result the 
bore/stroke ratio is uniformly over- 
square. In fact, only the Chrysler 
Windsor is square; the rest range 


a “ia “ ow 
On Conveyor systoms for agricultural, the winches on «@ giant tank retriever from ® minimum of 1.05 to 1, to 1.27 

ing and other in- and other large mobile equipment calls to 1 in the case of the Studebaker 
dustries, DUDCO DUAL-VANE Fluid Motors for high starting torque and the depend- Commander which has a stroke of 
provide the extras in performance thet able power ef DUDCO DUAL-VANE but 2 13/16 i This h ae tn 
save time, money end labor. Operating moTors. yu 3/ in, is has res é 


" 1 fully describin compactness of structure, greater 
pene tah nay Fivid ong teat lightness, and improved mechanical 


efficiency as well as durability. 
Moreover, designers have striven 
DU DC O apiision 


for individuality insofar as practica- 


MPANY ble. Consider combustion chamber de- 
u n E : W U 0 R R A . “ . A x : . . N sign. Chrysler initiated and is con- 
1705 EAST NINE MILE ROAD * HAZEL PARK+ MICH. 


| tinuing the distinctive hemispherical 
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chamber design on its larger engines. 
This stemmed from the adoption of 
twin rocker arm shafts for each bank. 
For 1955, however, Chrysler Corp. has 
some new engines—Plymouth for one 
—with only a single rocker arm 
shaft, producing a greatly modified 
form of combustion chamber. 

Quite dramatically, both Chevrolet 
and Pontiac have come up with a 
valve train that eliminates the rocker 
arm shaft entirely. 

Buick has achieved distinctiveness 
through the disposition of valves in 
the vertical plane. This form of lay- 
out reduces engine width, thereby in- 
creasing compactness, permits devel- 
opment of a unique combustion cham- 
ber, claimed to have still greater 
turbulence, 

Packard has set its sights in an- 
other direction. Anticipating the need 
for larger displacement during the 
life of engine tooling, the block has 
been made deliberately longer to pro- 
vide for greater spacing of cylinder 
bores. Thus Packard can effect large 
increases in displacement over the in- 
tervening without scrapping 
basic pattern equipment or tooling, 
without penalizing the larger bore en- 
gine with respect to water jacketing. 


years 


Inevitably pistons and piston rings 
remain in a state of flux. True, all 
pistons are of aluminum alloy, all 
have three rings above the wrist pin. 
However, the basic design of piston 
structure varies considerably among 
makes. Most pistons are of slipper 
type, some full skirt. All have some 
form of expansion control. 

Piston ring setups show consider- 
able variation, too. Some makes have 
shifted to the rail type steel compres- 
sion ring; most makes employ hard 
chrome plating for the top ring. More 
recently, M-P-R introduced its sin- 
tered metal ring which, doubtless, will 
be subjected to considerable testing 
in the industry. 

Compression ratios are inching up- 
ward year by year, several General 
Motors engines being stepped up to 
9 to 1. A large group of engines, us 
indicated in the tabulation are rated 
at 8.5 to 1. Despite this, a large per- 
centage of engines have compression 
ratio of 7.6 to 1, the lowest this year 
being 7.5 to 1. Most designers antici- 
pate an upward trend in compression 
ratio due to the cooperation of the 
petroleum industry in improving fuel 
quality and boosting octane ratings 
step by step. 

Another significant design detail is 
the swing on the part of a number of 
manufacturers, Ford Motor Co. being 
notable among these, to the elimina- 
tion of the conventional replaceable 
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SAVING MONEY 


for TAXPAYERS in 
CONNECTICUT 


These famous Gear Type 
Motors operate with pres- 
sures up to 1500 psi. 
Available in flange or 
foot-mounted models, in 
acomplete range of sizes 
to 52 hp. They feature 
the exclusive HYDRECO 
Four Bolt design which 
places greatest strength 
in the area of greatest 
pressure, 


Wpile 


or NUT GROWERS in 


CALIFORNIA 
jam Son 
MeN @, 


o 


with 


HYDRECO 


FLUID MOTORS 


You find the answers to so many 
problems in the wide experience of 
HYDRECO engineers .. . especially 
where a function involves rotary 
motion. Powering the sweeper or 
the snow blower on municipal equip- 
ment, driving conveyor belts on 
trenchers, or shaking walnuts out of 
the trees at harvest time .. . these 
are but a few of hundreds of money- 
saving operations HYDRECO Fluid 
Motors are called upon to perform. 

HYDRECO Fluid Motors, with their 
high starting torque, instant reversi- 
bility, and capacity for handling 
rugged and seemingly impossible 
assignments, are the natural choice 
of design engineers. HYDRECO de- 
pendability stems from the funda- 
mentally sound ’Pressure-Balanced” 
design, unmatched craftsmanship 
and the “know-how” of thousands of 
outstanding hydraulic applications. 


for full information on 
wHYORECO Syergene Pumps, Motors, 
Valves and Cylinders today! 


HY DRECO pivision 


THE NEW YORK AIR BRAKE COMPANY 





1105 EAST 222nd STREET CLEVELAND 17-O0HIC \ 


. 
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valve guide. Instead, the valve stem 
operates within a hole bored directly 
in the parent metal of the head. Ob- 
viously, this increases thermal con- 


ductivity enormously. It is claimed 
that valve temperatures are -educed 
as much as 200 F at the head of ex- 
haust valves. 


Continuous Plating of Bumpers 


(Continued from page 67) 


culation—1% min. 

22. Nickel strike—one cell tank, 
continuous circulation through heat 
exchangers, equipped with nickel pur- 
ification—1% min. 


anotnen PVmetcaan rast 
COMBINED BROACHING 
and CENTER DRILLING 


Here, in one machine, American has com- 
bined two operations broaching and 
center drilling of both ends of automotive 
main transmission shaft forgings, two at 
a time. 


Two standard vertical hydraulic broach- 
ing machines were adapted to a common 
center table that is equipped with a 
hydraulically operated slide and two-sta- 
tion clamping fixture. Parts are automati- 
cally clamped in place, shuttled into the 
broaching and drilling positions, and un- 
clamped with the entire cycle being 
inter-locked with electrical controls. 
American engineers will be hap- 

py to recommend the broaching 
equipment, either special or 
standard, that is best for your 
operation. Send sample part or 

detailed drawing. Your require- 

ments will get prompt attention, 


23. Drain and transfer—one cell 
space—% min. 

24. Nickel plate — two — eight cell 
tanks, 24,000 gal each, using Udylite 
bright nickel processes, 50 ft long, 


— 


PRODUCTION: 
Over 300 transmission 
shafts per hour 


A 





Two parts are aut tically clamped and 
shuttled into broaching — by hy- 
draulic slide. Surface broach sections 
mounted on the two rams move down to 
broach approximately 4" of stock from 
each end of forged parts. 


While the rams return, the slide moves 
back, positioning parts for center drillin 

of both ends. Drills move in, after whic 

parts are automatically unclamped. Com- 
plete cycle is push button controlled. 


Write for Catalog No. 450, American's 
revised informative manual of broach- 
ing machines, broaches and fixtures. 


BROACH & MACHINE CO. 


| | A DIVISION OF SUNODSTREAND MACHINE TOOL Co. 
ANN ARBOR, MICHIGAN 
See rFreotcinan Virst — for the Best in Brooching Tools, Brosching Machines, Special Machinery 





continuous criculation through filters 
and heat exchangers with two electro- 
purification tanks, using 40,000 amp 
at nine volts—0-30 min. per tank. 

25. Drain and transfer—one cell 
space—% min. 

26. Recovery rinse—one cell tank— 
1% min. 

27. Cold water rinse—one cell tank, 
continuous circulation—1% min. 

28. Cold water rinse—one cell tank, 
continuous circulation—1% min. 

29. Acid dip—one cell tank, con- 
tinuous circulation using 20 gpm 
Durichlor pump—1% min. 

30. Cold water rinse—one cell tank, 
continuous circulation—1% min. 

31. Warm water rinse—one cell 
tank, equipped with Platecoils—1% 
min. 

32. Chromium plate—two cell tank, 
Korosea]| lined with brick bottom. Con- 
tinuous circulation through heat ex- 
changers, two Durichlor pumps with 
one standby—using 20,000 amp at 
12 v—1% min. 

33. Recovery rinse—one station— 
1% min. 

34. Cold water rinse—one cel] tank, 
continuous circulation—1% min. 

85. Cold water rinse—one cell tank, 
continuous circulation—-1% min. 

36. Hot water rinse—one cell tank 
with Platecoils, air agitation—1% 
min. 

87. Hot air blow off—two station 
tank, movement in down position with 
blower and air coils—1% min. 

Racks emerging from the 37th sta- 
tion are picked up and transferred to 
the Cleveland Tramrail system. Bump- 
ers are unloaded and conveyed to the 
assembly area while the Tramrail 
system carries the racks through a 
stripping operation and then back to 
the storage area. 








MAN, MOTIVES, AND MONEY, by 
Albert Lauterbach, published by Cornell 
University Press, Ithaca, N. Y. Price, 
£5.00. The motivations of human behavior 
in all flelds are complex and variable, and 
this is true also in the economic sphere. 
In the past, however, economists have 
assumed a simplicity and rigidity to man’s 
behavior in economic situations that has 
led to the formulation of dubious laws of 
economic behavior in general. This 
critical and Intelligent discussion of eco- 
nomic psychology should pave the way 
for further detailed and systematic re- 
search into this crucial field of study. It 
is not, as the author points out, until 
much factual reeearch has been done over 
a long period of time that anything ap- 
proaching a definitive theory of economic 
psychology can be formulated. On the 
basis of the factual data now available, 
however, and the examination of a 
quantity of economic, sociological, and 
anthropologica! literature, the author has 
formulated some challenging hypotheses 
that are worthy of consideration. 
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2000 wpm. Gel ow 
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550,000 pueci To aide." 


These two reports show that National Acme (Fette 
Patent) SELF-OPENING Thread Rolling Heads 
come mighty close to being the answer to a produc- 
tion engineer's prayer for a steady, day-in, day-out 
flow of threaded pieces into the pan. 


And when you consider that these thread rolling 
heads give you better with smoother, more 
wear resistant surfaces, and with no cratering at the 


Naticnal Acme (Fette) Thread Rolling 
Heads are used on automatics, turret or 
hand lathes, threading machines, drill 
presses — and other types of vertical or 
horizente! machines. Basically, they are 
SELF-OPENING heads which operate like 
co die head, except thet threading rolls 
are used instead of chasers. And they 
OPERATE AT HIGH-SPEED-STEEL TURNING 
TOOL SPEEDS. Made in Revolving Type 
(capacities 7/16” to 1”) and in Non- 
revolving Type (capacities 1/16” to 
3/4”). 


would look good 
in any shop! 


Kyo WL | 
Mt Yl maps pllng 
i, 20 Mnbadle C14 alta ali 


Anse to 1 million to far - andl 
role have nat been Turned’ 
auoundl” ” 


‘Thread Rolls are reversible, having 4 
( lead ot 1% to 1% threads on both side 


crest-—aren’t you missing a bet if you don’t put them 
to the test on your threading jobs? 

Wherever the work calls for threading machined 
parts from the end, there’s no faster, better way than 
to “roll-em-on” with a National Acme (Fette) self 
opening head. 

We'll be glad (and we think you will be too) if you 
ask us to prove that statement. Send sample or blue- 
print for our recommendation—-or ask our repre- 
sentative to call. 


May we send you a copy of Catalog FRH-53A 7 


THE NATIONAL 
ACME COMPANY 


173 EAST 13136t STREET © CLEVELAND 8, OHIO 
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IMPROVED PRODUCT APPEARANCE 
~LOWER PRODUCTION COSTS 


— 





A manufacturer of wood screws increased his product’s retail mer- 
chandising appeal by changing from cardboard boxes to plastic tube 
containers which clearly display the screws. He now prints all label 
data directly on the cylindrical container with a Markem machine. 
Quickly changed variables in imprints include: quantity, type of plat- 
ing, head type, length and size. Containers are imprinted as and when 
needed; no inventory of marked containers need be maintained. The 
method eliminated outside printing changes, tremendous paper label 
inventories, and labor of label application. One Markem machine, print- 
ing at production rates in exact quantities, has made possible the more 
attractive and appealing package and at the same time reduced pro- 
duction costs appreciably. 


rut MARKEM METHOD can HELP you 


_———_____ 





This is just an example of how Markem 
solves industry's marking problems. The 
complete Markem Method consists of: 
(1) ANALYSIS of your marking or imprinting 
problems, (2) RECOMMENDATION 
of appropriate Markem Machine, 
Markem Type and Markem Ink, and 
(3) SERVICE — in installation, instruction, 
maintenance and supply. 


If you want to mark products, parts or 
packages for identification, control 
or market, get in touch with Markem. 
The Markem Method has been providing 
a single source for savings in time, effort 
and inventory... since 1911. 








| 
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METALS 


(Continued from page 96) 


Government Won't Divert 
More Copper 


Following the strike at the copper 
mines and smelters last year the Gov- 
ernment came to the help of con- 
sumers by permitting the diversion to 
them of some 45,000 tons of metal 
destined for the stockpile. This metal 
was to be returned to the Govern- 
ment before June 30 and prevented a 
really serious pinch from developing 
at that time. 

However, it now appears that 
further diversion of Government cop- 
per to industry is unlikely. Only a 
smal] tonnage is currently being de- 
livered to Washington. The stockpile 
could be tapped conceivably, but it 
would need an act of Congress and 
a Presidential order to do so, and no 
one expects that. 


Aluminum Price Is Raised 


By the middle of January the price 
of aluminum had been raised one 
cent per lb by the three domestic 
producers. The move was instituted 
by Reynolds, followed a few days later 
by Kaiser, and still later by Alcoa. 
It brought the price of pig to 21% 
cents per lb and of ingots to 23.2 
cents, 

Effective January 1, Aluminum 
Ltd, had boosted the price of its alu- 
minum ingot by % cent to 19% cents 
per lb in Canada. The big Canadian 
producer, which accounts for a 25 per 
cent share of the free world’s capac- 
ity, has scheduled a $45 million 
smelter expansion of 60,000 tons at 
its Kitimat smelter which will bring 
its capacity to 151,500 tons by 1956. 
Because of its low cost of hydro- 
electric power, it will give Alean the 
lowest production cost of aluminum 
in the world. 

Aluminum producers assert the 
price advance was thoroughly justi- 
fied by higher production costs. It is 
not expected that it will affect the 
soaring demand for the light metal. 
It is claimed today that demand for 
Canadian ingot exceeds supply, with 
strong U. S. buying and increasing 
British purchases, Some observers ex- 
pect an aluminum shortage in 1955, 
in spite of assurances from producers 
that there will be plenty to go around. 
Many new uses are announced al- 
most daily. Shipments of aluminum 
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How Temperamertial 


can a piece of steel be? 


@ Plenty! Because steel is one of the most ver- 
satile of all materials, it can play tricks on you... 
can be mighty temperamental, even obstinate. 
But, properly controlled, it works for you precisely 
the way you want it to! 


For generations, National-Standard’s Athenia 
Steel Division has specialized in the behavior 
engineering of high carbon steel for the most 
exacting services. Here, they’ve learned how to 


take the fullest advantage of steel’s versatility. It 


\ 
NATIONAL- 
STANDARD 


results in specially engineered, rigidly controlled 
steels that do a better job in all kinds of products 
from umbrella ribs and pen points to camera 


springs and piston rings. 


Perhaps defense production brings you new 
problems in the application or behavior of steel. 
National-Standard and Athenia offer you the kind 
of engineering and development service that has 
speeded production and cut costs for many and 


many a manufacturer. 





# > 
4“/ Roe 
in 5S 


DIVISIONS OF NATIONAL-STANDARD CO. 





ATHEMIA STEEL. . Clifton, N. J..... 
WATIOWAL-STANDARD.. Niles, Mich 
REYNOLDS WIRE. . Dixon, I/linois 

WAGHER LITHO MACHINERY. Jersey City, No J... ccccccccceeees Metal Decorating Equipment 
WORCESTER WIRE WORKS. . Worcester, Mass 


Flat, High Carbon, Cold Rolled Spring Stee! 
Tire Wire, Stainless, Fabricated Braids and Tape 
industrial Wire Cloth 


Round and Shaped Stee! Wire, Smal! Sizes 
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foil alone totaled 75,000 tons in 1954, 

up 30 per cent over 1953. Exports of 

d secondary aluminum scrap add to the 

econ tight situation. Continental demand 

for aluminum has been insistent the 

last few months, where the price has 

been as much as four cents a pound 
above the domestic level. 

Copper and zinc producers, with 
whom aluminum is competitive in sev- 
eral important lines, breathe easier 
as aluminum prices advance while 
their own have held stable. 


“1 7 


because style counts for a lot 


when You're 


Selling Old. 


smobiles Zinc Stocks Down; 


Smelter Output High 


While year-end figures from the 
Zine Institute showed another decline 
in stocks during December to 124,000 
tons—a reduction of 85,800 tons from 
the peak of 209,800 tons reported 





seven months ago—ample zinc still 
appears available to satisfy all con 
sumer needs without difficulty. No 
effort was made by producers to ad- 
vance the price, which is considered 
unprofitable for domestic miners. For- 
eign zinc, which cannot be offered to 
the Government for stockpile pur- 
chase, has been available at conces- 
sions from the 11% cent per |b official 

market 
i There was considerable disappoint- 
My customers take performance for ment that smelter production in De- 
granted when they’re buying an cember continued at the record rate 
Oldsmobile. What they are looking for of 85,100 tons for the month with 
is style and beauty. They get that— virtually no cutback from the high 
plus performance— when they choose November output. Much has been 
one of the models upholstered in said and promised that smelter pro- 
genuine leather. Leather is not only duction would be adjusted to bring 
stronger, longer-lasting, and easier to care it in line with lower mine output, but 
for —it is also the top of upholstery style.” ne tangmte pentane aed a ~ " 
Impartial tests back up what thought that several plants ba e 
’ " up operations to make up for output 
Mr. Scott anys. Genuine leather lost during the strike period, using 
upholstery is 77% stronger than the concentrates accumulated at that time 
next-best upholstery material. Sen 
in January may be lower as these 
THE UPHOLSTERY LEATHER GROUP, INC. excess concentrates are exhausted. 
141 Eost 44th St., New York 17, NLY Neither domestic mine output of zinc 
99 West Bethune, Detroit 2, Mich. | nor imports give reason to believe 
that smelter output can continue at 


Oakey pusine hathir wears aa well ad at Lobe its present rate. 


the purpose. Smelter production 


YOU CAN GET THE FACTS THAT PROVE LEATHER IS BEST. Send the Government Buying 

coupon today for “All About Genuine Leather” (free), showing results ; 

of tests by a famous impartial testing company. . Supports Lead and Zinc 

THE UPHOLSTERY LEATHER GROUP, INC, In spite of heavy deliveries to con- 

141 East 44th Street, New York 17, N.Y. sumers it is likely that both lead and 

Please send me, free, your “All About Genuine Leather”. sine would sell lower if it were not 

for Government purchases for the 

stockpile. But there is small likeli- 

hood that these purchases will decline. 

In fact, for zinc, if the Government 

City__ | is to achieve its objective of acquiring 
300,000 tons by June 30, the buying 
rate must be sharply increased. And 


Name 
Firm 


Address 
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d tage Oo > W ; bis 
assembly methods using AMP type 
Faston connectors with a resulting saving 
in time and cost. 

Integrated terminals and the machines 
to apply them form a precision engineered 
team that is faster in production, more 
reliable in the field and gives you all the 
added “plus” of AMP's Creative Ap- 
proach to Better Wiring. 





pies 





AMP Trade-Mark Reg. U.S. Pat. Of. 6 AMP 
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Aircraft Marine Products Ine. 

2100 Paxton Street 

Harrisburg, Penna., USA 
Aircraft Marine Products of Canada, Lid 


1764 Avenue Road 
Toronto 62, Ontario, Canada 








Hassall 











MACHINE 





COLD 
HEADED 


SAVING 


How about your fasteners or small ports? 
Have you had an estimate from HASSALL? 














This is @ typical example of how HASSALL 
saves thousands of dollars for cost-con- 
scious manufacturers in hundreds of in- 
dustries. This part is made in one piece 
by cold heading . . . the port is not only 
lower in cost but also stronger and just os 
accurate. Savings amount to $8.80 per 
thousand and this manufacturer used hun- 
dreds of thousands a yeorl 


Perhaps your parts con be made by this 

better, lower cost method. Send samples 

or sketches of your parts for a prompt, 

$$ $ saving quotation. 

© Send for 3 color decimal 
equivalent wall chart. 

© On request, our ¥4-page cot- 


JOHN 
HASSALL, INC. 


WASSALL 


ok 


P. ©. Box 2194 Westbury, Long island, N. Y. 
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| no one believes that Government sup- 


port will end after that date. 

Meanwhile, zine producers are en- 
couraged by the fast tempo of the 
steel industry, the high rate of auto- 
mobile production, and the pick-up in 
business by the brass manufacturers. 
These factors call for more zine by 
the principa] customers the galva- 
nizers, the diecasters, and the brass 
makers in order. 

Shipment of replacement batteries 
picked up in the fourth quarter. In 
November such shipments were 2,407,- 
000 units compared with 2,173,000 
in the same month of 1953, the first 
time the comparable month had been 
exceeded in 1954, 





An automobile cooling system 


| must circulate from 4000 to 10,000 


gal of coolant an hour to carry 


_ off waste heat from the engine. 


7 
Since only one-third of the 


energy developed by a modern 


car engine is used to drive it, the 
other two-thirds is carried off as 
waste heat. 

> 


In 1953, based on the statistics 
from an average car, the auto- 
mobile industry tailored 142 mil- 
lion square yards of cloth into 
new passenger cars alone. 


The hydrogen blast set off at 
Eniwetok equalled at least one 
million tons of TNT; the atomic 
bomb dropped on Hiroshima 
equalled about 20,000 tons of TNT: 
the largest blockbuster of World 
War II equalled 10 tons of TNT. 


It takes four years and costs 
more than $500,000 to train the 
crew of a jet medium bomber. 


The annual freight tonnage 
hauled by trucks amounts to 240 
tons per family. Directly or in- 
directly, the average American 
family has a truck working for it 
approximately 58 days a year. 





The Administration is shifting 
emphasis in the budget for the 
fiscal year beginning next July | 
to building up aerial defense for 
all three branches of the Armed 
Forces and for research and de- 
velopment of guided missiles and 
advanced weapons. About two 
thirds of the military budget will 
be for airpower and related pro- 
grams. 


Rate of wear of a machine-tool 
bit is measured speedily and ac 
curately with tracer radio-iso- 
topes, a Government research 
study reveals. Results of tests are 
outlined in a 25-page publication, 
“Machining Studies by Radio 
metric Methods.” Carrying the 
designation of Order PB 111473, it 
is sold for 75¢ by Office of Tech- 
nical Services, U. S. Commerce 
Dept., Washington 25, D. C 


Applications for fast tax write- 
offs continue to reach the Office 
of Defense Mobilization at a rate 
of about 30 per week. While this 
rate of activity keeps alive the 
ODM program for encouragement 
of production facilities expansion, 
it does not solve the problem of 
generating enthusiasm for meet- 
ing Government goals in more 
than 80 fields. 


Another attempt is being made 
by one legislator to get Capitol 
Hill authorization for a Highway 
Finance Corp. The new resolu- 
tion, H.J. Res. 113, much the same 
as one offered in 1954, would es- 
tablish an agency to buy state 
and local government securities 
issued to pay for highways 


Congress will probably go along 
with President Eisenhower's re- 
quest for a 20 per cent increase in 
the minimum wage—from the 
present 75 cents per hour to 90 
cents per hour. 
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[New ay Yel = 


1e Horsepower Race 


righ. 


G-WARNER 


Time was when automobile engines of 100 horse- 
power were just an engineering dream. Today, 
engines of 200 horsepower and up are common. 

To carry the increased torque of such power- 
loaded engines is a giant-size job for clutches or 
torque converters. The big problem is to pack more 
“muscle” into these units without increasing their 
over-all dimensions. 

Through advanced design and creative engineer- 


ing, Borg-Warner’s Borg & Beck Division has 
stepped up the capacity of its famous clutches and 
torque converters, while keeping within the size 
limits of the car manufacturers. 

Compact, light in weight, precision built, these 
B-W Borg & Beck units transmit today’s stepped- 
up horsepower smoothly, quietly, efficiently. They, 
too. carry on Borg-Warner’s “design it better ~ 
make it better” tradition. 


8-W engineering makes it work—8-W production makes it evaileble 


every American benefits every 
from the 185 products made by 
UNITS FORM 
SERVICE PARTS - STEEL 
ee 


MANUFACTURING - ee ae ak neeaee Yad LTO,- MARBON - MARVEL- 
a Sone -toese * CHAIN - MORSE CHAIN CO.,LTD. - + PESCO 


gage an Nee ggg lvoe eh + BORG & BECK + BORG- WARNER INTERNATIONAL « BORG. 
FRANKLIN STEEL + HYDRALINE + INGERSOLL PRODUCTS 


PRODUCTS - MECHANICS 
AL CORP. « ROCKFORD CLUTCH. SPRING 


PRODUCTS - 
AUTOMOTIVE PARTS » WARNER GEAR » feaamen GEAR CO. LTD. - WAUSAU - WESTON HYDRAULICS - WOOSTER DIVISION 





Through the 4th Dimension 
Time Barrier 


to New Production Highs 





LIPE AML BAR FEED 
gears machine production to the steady flow of Time 


LL industrial results are achieved in Time . . . vital 4th 
dimension that measures output, costs, profit. Shorten the 

time gap between operations . . . shorten the time when machines 
are ‘cutting air”... keep machines producing at a steady optimum 
rate during the fatigue slow-down from 10:30 to noon, and from 
3 P.M., till closing time .. . and you are getting 4th Dimension 
production, Production that is geared to the steady flow of Time. 


Lipe AML Bar Feed Produces from 30% to 100% 
More Output by Eliminating Time Losses... 


Time losses account for the enor- 
mous differences in output among 
workmen. By eliminating these 
losses automatically, the Lipe AML 
Bar Feed boosts overall production 
from 30% to 100%. That's because 
stock is fed to the machine inde- 
pendent of the operator. Constant 
pressure behind the stock assures 
uniform speed of feed. No feed 
fingers to fail or mar stock. No 
multiple feed-outs, even on the 
longest pieces. 





Pees ee BS SS SSS BeBe Bee eee eS 
* 
Mail the coupon § iipe ROLLWAY CORPORATION 
now for free lit- : Syracuse 4, N.Y. 
erature giving full one tt 
re, I'd like know more about the Lipe AML Bar Feed. 
details on the Lipe + Send me vent ee booklet ” ta 
AML Bar Feed. @ 
| Se ‘ as 
3 
§ Company — eS 
¥ 
rs Street iimueieaiale in oe ae 
a 
| I State. 
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CALENDAR 


OF COMING SHOWS AND MEETINGS 





AMA Annual Marketing Conference, 
Hotel Statler, New York, N. Y., 
Feb. 7-9 
Automotive Accessories Manufac- 
turers of America, annual ex- 
position, Navy Pier, Chicago, 
SPT er re rerT err .»--Feb. 7-11 
Society of the Plastics Industry, 
10th annual Reinforced Plastics 
Div. conference, Hotel Statler, 
Los Angeles, Calif Feb. 8-10 
Universal Travel & Auto Sports 
Show, Madison Square Garden, 
New York, N. Y...........FPeb. 20-27 
Society of the Plastics Industry of 
Canada, 13th annual conference, 
Hotel London, London, Ont., 
Feb. 22-23 
Pacifie Automotive Show, Pan- 
Pacific Auditorium, Los Angeles, 
CH. kvcccveses Feb. 24-27 
SAE Golden Anniversary Passenger 
Car, Body, and Materials Meet- 
ing, Sheraton-Cadillac Hotel, 
Detroit, Mich. ...... .March 1-3 
National Association of Corrosion 
Engineers, llth annual confer- 
ence and exhibition, Palmer 


House, Chicago, Il... March 7-11 
Geneva Automobile Show, Geneva, 
Switzerland ..... March 10-20 


SAE Golden Anniversary Produc- 
tion Meeting and Forum, Neth- 
erland Plaza Hotel, Cincinnati, 
OD. csescoceccsecoce e+eeeeeMarch 14-16 
ASTE Western Industrial Exposi- 
tion, Shrine Auditorum and 
Exposition Hall, Los Angeles, 
Gale Sccndeeccces -+.+-March 14-18 
AMA Manufacturing Conference, 
Palmer House, Chicago, IL, 
March 28-30 
Ninth Western Metal Congress and 
Exposition, Pan-Pacific Audi- 
torium, Los Angeles, Calif., 
March 28-April 1 
American Power Conference, Sher- 
man Hotel, Chicago, IL, 
March 30-April 1 
National Fluid Power Association, 
annual spring meeting, Colo- 
rado Springs, Colo . . April 6-7 
World Plastics Fair and Trade Px- 
position, Exposition Park, Los 
Angeles, Calif. ; April 6-10 
American Society of Lubrication 
Engineers, annual meeting and 
exhibit, Hotel Sherman, Chi- 
cago, Til. .....+++ eae April 13-15 
ASME Spring Meeting, Lord Balti- 
more Hotel, Baltimore, Md., 
April 18-20 
AMA National Packaging Exposi- 
tion, Internationa! Amphithea- 
ter, Chicago, ll April 18-21 
SAKE Golden Anniversary Aeronautic 
Meeting, Production Forum, and 
Aircraft Engineering Display, 
Hotels Statler and McAlpin 
New York, N. Y April 18-21 
International Motor Show, Turin, 
Italy been April 20-May 1 
British Industries Fair, London and 
Birmingham, PEngland May 2-13 
Fourth International Aviation Trade 
Show, 69th Regiment Armory, 
New York, N. Y. May 4-6 
Society of the Plastics Industry, an- 
nual meeting and conference, 
cruise on “Queen of Bermuda,” 
May 7-15 
Metal Powder Association, annual 
meeting and show, Philadelphia, 
i -: peneeud os May 10-12 
Sixth National Materiais Handling 
Exposition, International Am- 
phitheater, Chicago, Tl May 16-20 
Indianapolis Race, Indianapolis, Ind., 
May 20 
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EASIER OPERATION 
FASTER PRODUCTION 





with the sensitive, floor-level 


Control System on ELMES Presses 


Elmes simplified controls—all at floor level—have made 
hydraulic press operation fast, accurate, instantly responsive. 
Operators of Elmes® Presses have confidence in the precise, 
unfailing control at their command. 


Illustrated and described below is the Elmes control system 
for single-action presses. (Note especially those features 
which are exclusively Elmes.) These same controls, plus 
additional control features, are provided on Elmes double- 
action presses. 








Elmes engineers have the long and specialized experience 
that is all-essential for helping you solve your metal-pressing 
problems to the best advantage. And they're ready to do so 
at all times. For recommendations and cost estimates, see 
your Elmes Distributor, or write to us direct. 


ELMES 450-TON 
SINGLE-ACTION DRAWING 
AND FORMING PRESS 


Left-Hand Control Panel 








Oil temperature sig- 
nal and cut-out. Cut- 
out is set to stop 
motor automatically 
if oil temperature 
should rise above 
recommended safe 


operating level. 


Stroke control and 
speed change adjust- 
ments controlled 
from front of press 
(EXCLUSIVE). 
This feature permits 
operator to make ad- 
justments while press 
is in action and to 
observe position of 
the ram while mak- 
ing adjustments. 


AMERICAN STEEL FOUNDRIES 
1173 Tennessee Avenue 


Pressure gauge. 


Pressure reversal 
control. 


Pushbuttons for 
starting, stopping, 
and reversing press, 
and selector switch 
for jog and semi- 
automatic operation. 


Electric eye safety 
stop control (optional 
feature). 


Manual, hydraulic 
bleed-off type inch- 
ing control for die 
setting (EXCLU- 
SIVE). This feature 
permits control of 
slide movement to 
within a few thou- 
sandths of an inch. 





ELMES ENGINEERING DIVISION 
... Cincinnati 29, Ohie 





HYDRAULIC PRESSES & EQUIPMENT 





METAL WORKING PRESSES 


* PLASTICS MOLDING PRESSES + PUMPS + ACCUMULATORS 





Grinding circular slot 
using Vulcan's Rotary 
Table and Magnetic 
chuck, 


Vertical adaptor for Sur- 
face Grinders, Grinding 
small slots 


Horizontal application. 
Grinding a shoulder 
Punch. 


bulecaninite 


: eae 
4 x “ ¥ . 





Many seemingly impossible grind- 
ing problems have been solved by 
adapting Vulcanaire to standard 
machines or by using one of Vul- 


can’s specially designed machines. 


On Surface Grinders, merely re- | 


move wheel and guard, 
vertical or horizontal adaptor to 
machine as illustrated. No belts 
necessary. For instance, Vulcanaire | 
used in connection with Vulcan’s | 
Rotary Table for Surface Grinders 


permits the grinding of a circular slot. 


clamp | 


Adaptors are in stock to fit the spindle 
of Vertical Milling Machines for grinding | 
contours, holes and slots. 


On Internal Grinding Machines Vulcan- 
aire’s infinitely controlled speeds furnish 
the correct surface cutting speed re 

sulting in faster production and micro 
finish. The adaptor sleeve fits into pres 


ent housing. 


Applied to Jig Boring Machines, Vul- | 
liked by 


manufacturers because its accuracy is | 


canaire is leading precision | 


guaranteed, producing Vulcanaire jig | 


grinding of large and small parts. 


Send us a blue print on your tough- 
est grinding problem. Recommen- | 
dations and sketches will be re-| 
turned to you — no obligation. 


Major Vulcan Services 
Engineering, Processing, Designing | 
and Building... Special Tools... Dies | 
.. » Special Machines . . . Vulcamatic | 
Transfer Machines . . . Automation | 

. including the Vulcan Hydraulics 
that Form, Pierce, Assemble and size. | 

. Vuleanaire Jig Grinders . . | 
Motorized Rotary Tables . . . Plastic 
Tooling. 


VULCAN TOOL CO. 


741 LORAIN AVE. 
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Men at Work 


in the private offices and in all corners 
of automotive and aviation industrial 
manufacturing plants, influence the 
buying of materials, tools, machinery 


and equipment. 


In addition to the buyers whom your 


own salesmen contact 


AUTOMOTIVE 
INDUSTRIES 


reaches men whose names you'll never 
know — but whose recommendations 


may mean millions to you. 


Also Automotive Industries helps to 
create and maintain the good reputa- 
tion of your product in quarters where 


that help will do the most good 





Automotive Industries 


A Chilton Publication 


Chestnut & 56th Sts. Philadelphia 39, Pa. 
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OlL 
CUPS 


Accurately machined from a 
solid brass one-piece forging, 
this oil cup permits safe, de- 
pendable application of lubri- 
cant at very low cost. Used 
widely on motors and small! ma- 
chinery requiring side oiling. 
Style L—No. 1202. 


FORGED BRASS GAUGES 


Heavily constructed in a single 
piece from forged brass — this 
gauge is also drilled 
to permit generous 
oil passage. Avail- 
able in many stock 
sizes—and in spe- 
cial heights and 
lengths. For depend- 
able service with 
the greatest econ- 
omy. Style FG— 
No. 4204. 





GRAVITY 
FEED 
OILERS 


Rate of oil 
flow regulat- 
ed by needle 
valve, direct- 

ly observed 

through sight 

glass in stem. 

Shut-off knob does not affect 

needle valve adjustment. Visi- 

ble oil supply. Non-breakable. 

Tops in convenience and de- 

pendability, at low cost. Style 
NFU—No. 3602-A. 


SIGHT GAUGES 


For use where rate of 
oil flow must be reg- 
ulated to suit changing 
Operating conditions. 
Needle 
valve 
a permits 
extremely 
accurate 
adjustment 
of oil feed. 
Sight glass provides 
direct observation of 
rate of oil flow. Accu- 
racy and convenience 
at a moderate price. 
Style PF—No. 4290. 


Oll HOLE 
COVERS 


This model is designed to fit into 
a simple drilled hole. Ideal for 
use on small motors, generators, 
starters and light machinery- 
for dependable oil hole protec- 
tion at moderate cost. Larger 
sizes frequently used as filler 
caps on tanks or reservoirs. 
Style R—No. 305. 


GEAR 
CASE 
GAUGES 


This oil gauge plug permits in-. 
stant checking of oil level within 
a transmission or gear case. For 
use where construction permits 
insertion in tapped hole. A val- 
uable addition to any such 
equipment — at very low cost. 
Style BW—No. 4042. 


Don't price yourself out of the mar- 
ket. When you design proper lubri- 
cation into your equipment, specify 
GITS Lubricating Devices—the wid- 
est selection available anywhere. 
The items pictured above are only a 
few of our many thousands of lubri- 
cating devices. At the design stage, 
get the GITS story. Free Engineering 
Service. Send NOW for your free 
Catalog. 


GiTs BRos. Mrsa. Co. 
The Standard For Industry For Almost Half A Century 


1870 South Kilbourn Avenue 
Chicago 23, Illinois 





Clip this poge for handy “rough reference” 





Get Around 
Hose Fastening 


Problems 


quickly ... easily 
.». economically 


Compare the time and labor-saving 
advantages of this simple fastener and 
you'll soom see why more and more 
leading menufacturers specify Corbin 
Self-tightening Hose Clamps for easy, 
economical hose connections. 


Corbin Hose Clamps can be installed 
quickly and easily ... eliminate the 
need for nuts, bolts or screws . . tighten 
automatically. Made of high quality heat treated spring steel, 
they resist rust and corrosion . .. never lose their spring or tension 


- ++ grip evenly and securely, even when used with irregular | 


castings, tube or hose. 


Try them and see for yourself. Corbin Hose Clamps are made 
in a variety of sizes to fit hoses from %” to 2%" O.D. Write for 
further details. Ask for Engineering Bulletin HC-17. Corbin 
Hose Clamp Divirion, The American Hardware Corporation 
New Britain, Conn. 








STAMPINGS 


Produced economically in our modern 
plant for: 


AUTOMOTIVE, INDUSTRIAL EQUIPMENT, 
AIRCRAFT, AGRICULTURAL INDUSTRIES 
AND OTHERS; will boost your output at 
material savings. 


Our production, engineering and tool-room 
facilities are geared to the volume usage of 
your industry. 


Send us your inquiries 


LANSING STAMPING COMPANY 


1157 So. Penn. Ave. 
Lansing 2, Michigan 


Serving Industry Since 1914 





AUTOMOTIVE 
INDUSTRIES’ 


Readers 
are always well 


Informed 


® 











New RANS Relaying 
TRACKWORK of ALL KINDS 
LIGHT RAILS—'2e TO Ox2—20'0" 4 0'0 
HEAVY RAILS—40@ TO 1002—130'°0" 4 33'0 
JOINT BARS, BOLTS, TIE PLATES. SPIKES & 
TOOLS, FROGS, SWITCHES, STANDARD & 
SPECIAL TRACKWORK 
SENO US TOUR INQUIRIES 


KASLE STEEL CORPORATION 


* oo 00 8s POOTEVEL! FART AENER OETOOT! 19. GHCH —FwORmE Tf amT 6 tee 








| OVERSPEED 
. GOVERNORS 


/ SYNCHRO-START PRODUCTS, INC. 


8151 N. RIDGEWAY AVE SKOKIE fLLINOTS 


See our full page “ad” in the STATISTICAL ISSUE p. 399 





| ACADIA 








i 


she 
ro 
PRODUCTS cotrereran 


ESTERN FELT WORKS 


4) 4021-4139 W. Ogden Ave., Chicago 23, Ill. 
Offices in Principal Cities 


The Fellows Gear Shaper Company, Springfield, Vt. 














PIPE and AUTOMOTIVE PLUGS 
and FITTINGS 

ty PITTSBURGH PLUG tT 
AND PRODUCTS CO. 


Ferrous & Non-Ferrous 
Pittsburgh 15,Pa. * * °* Evans City, Pa. 
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BROTHERS CAN wre vou THIS 













Pots. Applied for 








This unit was built to specification for the L. A. Darling 
Co., Bronson, Michigan for high volume bright metal 


finishing of display fixtures. The unit has an overall 
length of 93-ft. and height of 13%4-ft. There are 27 
stations for copper, nickel, chrome plating. Production 
rate is 100 racks/hour or more, with a rack size of 
24” wide x 9” thick x 54” long. 


Revolutionary Concept i in plating automation... 


The Wagner Brothers Automatic is a complete and fully 
automatic mechanism, incorporating a revolutionary vertical 
transfer and return type work conveying principle which 
eliminates elevating superstructure, transfer cams, chains and 






























—- 


sprockets and hydraulic cylinders above tanks. Many unique 
design features combine to make this mechanism a smooth 
operating, perfectly timed unit requiring less than '4 the 


power of comparably sized units, 


HOW 


fer 


IT WORKS 


Ae AALS? | 


All 
on a rec 
of 


bring parts 


tran and con ALA @AL ALE LAA ML MAL) Lah 


two 


to 


iprocating carriage locate d between the 


rows tanks Two basic movements are used 


through the full plating cycle; one forward 


and reverse straight liné horizontal motion and one 


raising and lowering vertical movement 


racks attached 
When the 


the 


fo work-carriers at the 


started 


Plating are 


loading station machine is 


fixed 


lifting 


arms to carriage engage the work-carriers 


being transferred and lift them at all transfer 
of the 


points 


on side machine them forward to 


the 


one carry 


next station where they are lowered and disen 


This 


in reverse 


gaged from the lifting arm sequence is imul 


taneously the 


so that 


produced on opposite side 


when the lifting arms are being lowered on 


one side, they are raised on the other side 








MOTION SECOND HORIZONTAL 


FIRST HORIZONTAL 


MOTION 


ADVANTAGE S 


SMOOTH OPERATION—Operates so smoothly tnat you can balance 
a full water glass on the transfer mechanism throughout the entire 
plating cycle. Obviously such smooth operation will save you time now 
spent salvaging parts from tanks; dropped there because of the jolting 
transfer action of ordinary machines. This smooth, positive performance 
is accomplished because of our hydromotor principle which makes 
each start and stop gentle as a breeze. 

LOW POWER REQUIREMENTS—Powered by one 10 hp motor, this 
installation uses less than half the power required by comparably- 
sized units. This is possible because of the almost perfect balance of 
work load being lifted at one time. 

SIMPLE INSTALLATION— Your Wagner Brothers Automatic is delivered 
to you, either intact or in two or three completely assembled sections, 
depending upon size. Installation is simply a matter of positioning 
and leveling. 


MINIMUM OF MAINTENANCE—There are few moving parts to wear, 





BROTHERS, 


no vibrating parts, no backlash in automation, nor little chance of 
misalignment. Overload protection is given by a by-pass in the 
hydraulic pump. All working parts can be reached for adjustment 
without disassembly. 


OTHER PLUS FEATURES—Wagner Brothers Automatics require a 
minimum of space. The model illustrated uses 54-inch racks and oper- 
ates under a 13'2-ft. ceiling. There are no greased parts or hydraulic 
fittings over tonks where dripping oil could contaminate solutions. 
Triple contacts on cathode bars afford consistent, uninterrupted current 
flow. Automatic heat control system gives simple, foolproof regulation 
of temperature for accurate results. Centralized lubrication can be 
provided as an optional feature. Drag and dwell times are easily 
varied with this unit. Write for free, illustrated folder. 


in addition to high-volume plating, the Wagner Brothers’ Automatic 
is equally well-suited to anodizing (sulphuric and chromic), phosphate 
coating, etching, electropolishing, oxide coating. 
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LE 
GREENLEE 


GREENLEE 
4-SPINDLE AUTOMATIC 
SPECIFICATIONS 
Rating 2-5/8” 





Chuck Capacity, Round... .... 2.6.55. 2-5/8" 
Chuck Capacity, Hexagon 2-1/4” 
Chuck Capacity, Square 1-7/8” 
8-3/16" 
Turning Length 7-1/2" 
Spindle Speed Range 120 te 1200 
Feed Range per Spindle Rev 002 to 0458 
Motor Horse Power 
1800 
Floor Space: 
Length with Stock Reel 17’.3” 
Width 5.4” 
5-0” 
17,000 


INVESTIGATE NOW 


oui =. 
ROCKFORD, ILLINOIS GRE. LEE 


3-4881 


AUTOMATIC 
BAR MACHINES 


INCREASE YOUR PRODUCTION... 
LOWER YOUR COSTS! 


CUT YOUR SET-UP TIME 
SPEED-UP DIFFICULT OPERATIONS 


& OREENLEE 7 
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| = 
oe i 


: 


” 
— 


Mon, 


“4 ‘ © 9h ee 
959 tam ks 


GREENLEE 6-SPINDLE AUTOMATICS 
SPECIFICATIONS 


Rating ” 1-5/8” 2” 





Chuck Capacity, Round..... af 1-5/8” ad 


9) Chuck Capacity, Hexagon... . 1-13/32” 1-3/4" 


Chuck Capacity, Square.... F 1-1/8" 1-7/16" 


) Stock Feed 16” 8-5/16" 8-5/16" 


Turning Length............ P 7-1/2" 7-1/2" 


é, Spindle Speed Range 225 te 2500 105 te 2175 95 to 1935 


Feed Range per Spindle Rev. .0014 te 0218 .0017 te 0388 .0019 te 043 


=) Motor Horsepower....... . 1s 20 25 


i Oe OR. cctnsecccdoccicces 1800 1800 1800 


) Floor space: 


Length with Stock Reel.... ". 17’.3” 
We cbbebsececodiovec A" 5-4” 
, 5.4” 

Net Weight in Pounds 


ea aa 
GREENLEE 2ND OPERATION AUTOMATIC 


Extremely versatile, high-pro- 
duction machines. Parts can be 
loaded semi-avtomatically or 
fully avtematically. incorporates 
the same basic features. . . in- 
herent production and operating 
advantages as the standard 6- 
Spindle Automatics. 


GREENLEE BROS. & CO. 
1752 MASON AVENUE 
ROCKFORD, ILLINOIS 











PACKAGE YOUR PARTS 
ON PAK-RAPID EQUIPMENT 


An AUTO-PAK 
machine with auto- 
matic feeding and 
printing devices. 

‘ss 

Eliminate old fashioned manual methods, Pack- 
age and identify your parts automatically in one 
operation with PAK-RAPID equipment. Many 
automotive and aircraft manufacturers use this 
equipment every day to lower packaging and 
handling costs. 

Versatile AUTO-PAK machines handle a wide 

variety of products and packaging materials . . 

produce completely sealed, flexible packages 

. a8 Many as one every second. 

Representatives in principal cities. Contact 

the one nearest you or, write us direct. 


PAK-RAPID 1Nc. 


Incorporated 1945 
Builders of Pine Packaging Machines 


530 N. 21st Street, Philadelphia 30, Pa 








Solving unusual spring and load problems is 
@ 74-year-old success story ot TUTHILL. 
Since 1880, we've been designing and maki 
dependable, alloy-steel springs for cars, 
trucks, fire-fighters, trailers, multiple-axle 
jobs, dump trucks, jeeps. Whotever 

your need, call upon TUTHILL's top caliber 
skills and materials to provide 

the right springs — built for your job. 


TUTHILL SPRING CO. 








Mulifoot 
STEEL rs DEES 


LET US SOLVE YOUR 
DIE-CUTTING PROBLEMS 
WITH RICHARDS’ "TOUGH TEMPER” 
STEEL RULE CUTTING DIES 


HEADQUARTERS SINCE 1900 
FOR DIES AND DIE MAKING 
EQUIPMENT AND SUPPLIES 


(Punches, Die Boards, Cutting Rule, Eject. Rubber) 


FOR AUTOMOTIVE, AIRPLANE, RUBBER, 
FELT, INSULATION, SEATING, CORK, 
GASKET, TAR BOARD, PLASTICS, ETC. 


J. A. RICHARDS CO. canner wore 

















ACMI BORESCOPES 


for close-up visual inspection 


of internal surfaces No 
and hidden parts 


hey save time and 
“money, and prevent 

tly dismantling.» Each 
rescope is a compact, 


A.C. M1. Borescopes are e! -illuminated industrial 


| eveilable in 4 angles of 


vision (es above)—in diom. / 

eters of 120" to 4.00" j, 
int s of 4” to 

eld. Lens systems are fully cor- 

«rected for color, spherical aberra- 

Sons, and coma, with all lens surfaces 

_ coated to increase light transmission 

Write for free informational folder, 

or tell us your problem. 


124) LAFAYETTE AVENUE NEW YORK 59, N. Y. 
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Sensational Piston Porbormance 
UNIFORM CLEARANCE 


AT ALL TEMPERATURES 






STEEL TENSION MEMBER 


Anchored only at pin bosses ; 
and cast in positive contact 
with I. D. of piston skirt 


Controls Clearance Automatically 





Seneca ae 


. Clearance maintained uni- 
Now, pistons may be fitted to closer clearances than formly at all coolant tempere- 
ever before possible. The sensational development : tures from 20° below zero to 

~ ~ - ~ ° o ° U ” 
of CLEAR-O-MATIC Pistons by Zollner engineers ay" 
reduces required clearance to less than 001 with Effective expansion identical 
“iS . : ‘ with ferrous cylinder. 

constant uniformity of skirt bearing over the entire 
temperature range. Performance results are spec- Sceel tension member, with 
_ . : ‘ p same effective expansion as cyl- 
tacular. Engines run quietly with no cold slap. inder, maintains uniform skirt 
Friction is reduced without loss of durability or clearance through entire tem- 
heat conductivity. There is no danger of scuffing edges tags 
or seizing. The Zollner designed steel tension mem- ane 4 Normal dismetric clearance 


, : : EFFECTIVE SKIRT usually less than .0OL with uni- 
ber incorporates in the aluminum piston the same CLEARANCE form skirt bearing 


effective expansi a » fe “~viinder itse 

i ctive expansion as the ferrous cylinder itself. AT ALL 5 Durability and conductivity 
We urge your immediate test of these sensational TEMPERATURES comparable to heavy duty de- 
advantages for your engine. sign 


ZOLLNER 


ADVANCED 
ENGINEERING 


PRECISION 
PRODUCTION 


PISTONS in cooperation with 


engine builders 
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THERE ARE NO BETTER AXLES, AT ANY PRICE! 


Since 1915, Manufacturers of: Oue-Pcece Tubular and Square 
Commercial Trailer Axles, Heavy-Duty Front Axles for Trucks, 
Busses, and Off-Highway Equipment, Low-Bed Machinery Trailer 
Axles, Heavy-Duty Vacuum and Air Brakes, Miscellaneous Forgings. 
‘ be 
SHULER AXLE COMPANY, Incorporated, LOUISVILLE, KENTUCKY 
SUBSIDIARY OF FULLER MANUFACTURING COMPANY 
SALES OFFICES in DETROIT, CHICAGO, OAKLAND and TULSA 


WEST COAST WAREHOUSE SOUTHWEST WAREHOUSE 
Oakland, California Fort Worth, Texas 


